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Electric Radio is all about the restoration, maintenance, and 
continued use of vintage radio equipment. Founded in May of 1989 
by Barry Wiseman (N6CSW), the magazine continues publication 
for those who appreciate the value of operating vintage equipment 
and the rich history of radio. It is hoped that the magazine will 
provide inspiration and encouragement to collectors, restorers 
and builders. It is dedicated to the generations of radio amateurs, 
experimenters, and engineers who have preceded us, without 
whom many features of life, now taken for granted, would not be 
possible. 

We depend on our readers to supply material and photos for 
ER. Our primary interest is in articles that pertain to vintage 
equipment and operating with a primary emphasis on AM, but 
articles on CW, SSB, and shortwave listening are also needed. 
Photos of hams in their radio shacks are always appreciated. We 
invite those interested in writing for ER to write, email, or call. 


Regular contributors include: 
Chuck Teeters (W4MEW), Jim Hanlon (W8KGI), Tom Marcellino 
(W3BYM), Gary Halverson (K6GLH), David Kuraner (K2DK), Bruce 
Vaughan (NR5Q), Bob Grinder (K7AK), Larry Will (W3LW), Dave 
Gordon-Smith (G3UUR), Mike Bittner (W6MAB), D.S. “Jeep” Platt 
(K3HVG), Jeff Covelli (WA8SAJ), Joe Long (WA2EJT), Jim Riff (K7SC), 
David Ishmael (WA6VVL) 


Editor’s Comments 


Someone sent me at least four classified ads 
right at deadline time this month. I accidentally 
deleted them before I could place them with the 
others, and I didn’t recognize the email address 


and was unable to ask for them to be sent again. ; slat 
I apologize for the error, but hope whoever it was 
will send them again for the June issue! 

Not much extra space this month to talk about the articles in this issue, but there 
is a wide variety of topics this time that I enjoyed working on and presenting in this 
issue. Part 2 of the Heathkit HW-16 modifications, and the accompanying photos, 
will appear next month in the June issue. 

Ive mentioned to several readers about the Hammarlund HQ-180A article that 
I’ve been working on for some time now was going to appear in either this issue or 
the next one. It has been delayed somewhat because of other things going on around 
here, but look for it sometime this summer. 
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Cover: During March 2012, Gary Halverson (K6GLH) rode with Steve Airola 
(W6RXK) to pick up a Collins 20V-2 that he bought from Larry Esau (AD6W), 
in Kingsburg, CA. Gary says about the adventure, “...The trip from San 
Andreas to Kingsburg was about 3.5 hours each way, made especially memorable 
by the ride in Steve’s old GM “dualie” pickup truck with 220,000 miles on it, 
really stiff suspension, and no air conditioning. (Comments about the CB radio 


QSOs have been deleted!) Meeting Larry was fun and he was most hospitable. 
He’s a 1951 guy and is restoring a gorgeous 1951 Ford pickup truck in his 
garage. Loading the big rig was a special challenge. Fortunately, Steve had 
remembered to take along the cushions from the couch in the family room as 
padding. A passing-by neighbor eagerly lent a hand for the final push into the 
dualie’s bed.” 
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A Classic 120 Watt, Class AB1 Modulator 


By Tom Marcellino, W3BYM 
13806 Parkland Drive 
Rockville, MD 20853 


w3bym@logonbasic.com 


Introduction 

This project was revealed with clues in 
the text and a comment at the end of my 
last article, The Viking 1-Half Classic 
Transmitter, ER #273, February 2012. 
This modulator is intended to bea vintage 
design with good, clean, communication- 
type audio. No attempt was made to 
achieve East Coast broadcast-type audio. 

Like the transmitter, the modulator 
was built from in-house stock, having 
only to purchase the chassis and panel. 
The layout of the panel was purposely 
made to match the transmitter in the best 
possible style. The large 1-mA (full-scale) 
meter for cathode current started life in 
an HP voltmeter. Its full scale was 
increased to 200 mA with a home grown 
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wire shunt. The two knobs, also from HP 


test gear, were included in the group of 


knobs used for the transmitter. 
Modulator Circuit Design 

This unit uses four tubes that produce 
in excess of 100 watts of audio power. 
The speech amp uses a 6SJ7, a sharp- 
cutoff pentode. This tube has a plate 
resistance of 700,000 ohms and a 
transconductance of 1575 pmhos at a 
plate voltage of 100 VDC. The tube has 


a metal envelope with an 8-pin octal 


base. It was produced by RCA and | 


Sylvania in 1938. 

The audio driver is a 6J5, a medium- 
mu triode. With 250 VDC on the plate, 
its plate resistance is 7700 ohms and the 
transconductance is 2600 pmhos. This 
tube has a metal envelope with an 8-pin 
octal base. It was produced by RCA in 
LS h: 

The push-pull power amplifier uses a 
pair of 6146 beam-power tubes biased 
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Figure 1: The front panel was patterned to match the Viking 1-Half Transmitter. 
The knobs and meter were from a piece of HP test equipment. The magic eye 


detects negative over-modulation. 
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Figure 2: The modulator uses 
just four tubes to produce 100- 
plus-watts of audio. The large 8- 
Meg input resistor should be 
shielded, as drawn. The phase 
switch, placed in the power- 
amplifier grids, is useful for 
peaking various microphones. 
The correct taps on the UTC S21 
are given to match the modulator 
to the RF power amplifier. 


for Class AB1. The tube has a glass 
envelope with an 8-pin, metal-ring 
octal base. The tube was produced 
by RCA in 1952. The speech amp 
and driver were selected for 
additional reasons. They are both 
vintage, and as a bonus their metal 
envelopes can be grounded via pin 
#1. This affords more shielding 
from RF. 

Other power amplifier tubes 
were tried first. For 100% 
modulation, the minimum audio- 
power requirement for a 130-watt 
carrier would be 65 watts. First, a 
set of 2E26s driving a UTC S20 
(56-watt transformer) in Class B 
was tested. Then, a single 815 in 
Glasses) By using the same 
transformer, was tested. Both of 
these tubes worked but the audio 
power was less than required. Other 
speech amp and driver tubes were 
tested with these power amplifiers 
such as the 6SQ7, 6C4, 6CG7, 
6SC7 and 6SN7. 

If all of the early-on testing had 
succeeded, producing 56 watts of 
audio, it still may have been a 
marginal level of audio power. At 
this point, I decided to use the 
110-watt UTC S21 transformer, 
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insuring ample audio power. 

Amplifier tubes such as the 811A, 807, 
and 6146 were now considered. All these 
would work well with the S21. The 811A, 
with its large 4-ampere filament current, 
was a limiting factor and the 807s were 
not in my stock. The 6146 has been used 
for numerous years in Class-AB service 
and I have a bucket of these in stock. 

The speech-amp input resistor is 8 
Megs. Any large value above 1 Meg would 
be suitable. This high resistance will act 
like a magnet for noise and hum pickup 
and it must be shielded. The resistor is 
wrapped in heat-shrink tubing, then 
placed in grounded copper braid to 
minimize the pickup effect. The speech 
amplifier was successfully tested with a 
40-nF cathode bypass. The value of the 
cathode bypass capacitor should be at 
least 10 pF. 


With 100+ watts of audio and a 130- 
watt RF carrier, the audio-gain control 
was operating close to the zero position. 
For that reason, I elected to do away with 
the speech amplifier’s cathode-bypass 
capacitor. This action introduces cathode 
degeneration, thereby lowering the stage 
gain and allowing the audio-gain control 
to advance several degrees in rotation. 
The full 100-plus-watts of audio is still 
available for a later project by increasing 
the gain control. 

The 6J5 audio driver uses an EF 
Johnson Viking Valiant driver 
transformer. Its secondary feeds the 
DPDT phasing switch useful for peaking 
different microphones. A D-104 is 
currently used with this modulator and 
the phasing does make a distinct 
difference. The driver transformer could 
be replaced with a phase inverter stage if 
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Figure 3: The 6146 power amp tubes, with ceramic plate caps, are positioned in 
front of the modulation transformer. The magic eye tube is clamped in place using 
a large nylon cable clamp. Angle side braces are used to support the heavy chassis 


to the panel. 
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Figure 4: The negative over-modulator magic-eye circuit is connected to the high 
side of the modulation transformer’s secondary. Diodes 1 and 2 should have a total 
PRV greater than twice the RF amplifier’s plate voltage. 


more low-end response is desired. As 
shown on the response curves (figure 11) 
a 15-k, 3-watt resistor across the primary 
gives a 3-dB increase at 300 Hz and tends 
to flatten the entire curve. 
Power Amplifier 

The power amplifiers use low-value 
resistors in series with the grids to enhance 
tube stability. The $21 is a multi-match 
modulation transformer rated at 110 
watts. The primary is wired for 8000 
ohms plate-to-plate resistance for the 
6146s. Plate-to-plate resistance for tubes 
used in modulator service can be easily 
found in the tube manual. The secondary 
is wired for 3700 ohms to match the 
impedance of the 4D32 transmitter final. 
The 3700-ohm value is determined by 
the PA-plate voltage and plate current. 
These impedance values can vary many 
hundreds of ohms with no ill effects. 

During final testing, the screens of the 
6146s showed low level audio during 
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modulation. This was corrected with a 
33-pF, 450-VDC filter capacitor 
connected directly from the paralleled 
screen-socket pins to ground. The screens 
are fed from the VR tubes and it isn’t 
recommended to place a filter cap across 
VR tubes for fear of oscillation—but that 
wasn’t the case here. The CT of the 
driver transformer also showed low-level 
audio during modulation. This was 
corrected with a 10-pF, 160-VDC filter 
connected directly from the CT to 
ground. 

The large cathode-current meter will 
show an idle current of 25 mA for Class- 
AB1 operation. This value is equal to 
about negative 50 VDC of grid bias. 
During voice modulation, the current 
will peak to 100 mA for 100% 
modulation. Using a large meter may 
have been a mistake for this project. A 
smaller meter would have less inertia, 
allowing the meter to register a more 
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Figure 5: The power supplies needed several additional RC-filter sections to reduce 
the AC ripple, thereby eliminating hum. The modulator’s AC power is slaved to 
the transmitter’s power switch and its main-AC line, and is independently fused 


from the transmitter. 


accurate current during modulation. 
Over Modulation Indicator 

A built-in negative over-modulation 
indicator was included. This circuit uses 
a GES electron-ray tube, also called a 
“Magic Eye” fluorescent tube. The 6E5 
was the first of its kind used primarily for 
receiver tuning back in the ‘30s and ‘40s. 
It uses a T9 bulb and a 6-pin base. RCA 
introduced them in 1935. It was followed 
by many other versions and 
manufacturers. 

The input for the GE5 connects to 
point “A” at the top of the modulation 
transformers secondary, see figure 2. 
This point is biased to 829 VDC when 
the transmitter’s plate switch is on. With 
no modulation, the green shadow will be 
open to 90 degrees. With modulation, 
the shadow will close (blink) between 90 
degrees and near 0 degrees. During 
periods of negative over modulation the 
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shadow closes (blinks) with a bright 
fluorescent line at the zero-shadow point. 
In summary, during normal speech, it is 
acceptable to have the 90 degree shadow 
blink from 90 degrees to zero, but not 
show a bright line at 0 degrees. 

The two 1N4007 diodes marked 1 & 
2 should have a total PRV of more than — 
twice the plate voltage applied to the 
transmitter’s final amplifier. To control 
the intensity of the target, a 75-k pot was 
installed in the B+ lead. With 250 VDC 
on the plate the intensity is very bright 
and may decrease tube life. 

The 3-Meg resistor was selected so that — 
a 0-degree shadow takes place with 100% 
negative modulation. This resistor 
selection was completed by viewing the 
RF envelope on a scope while using a 
1500-Hz sine wave signal into the speech 
amplifier. 

The GE5 uses a hood made froma one- ~ 
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Figure 6: This under-chassis view shows the placement of the numerous filter 
capacitors. The electrical flow from speech amp to power amp is from left to right 
starting in the upper left hand corner. 


vintage) epoxy. This made an excellent 


inch diameter cable connector’s end cap. hood for the GES. 

The grommet end was cut off and the Power Supply 

remaining piece was repainted flat black. The power supply is built-in on the 
The piece is form-fitted into the panel = modulator chassis because I wanted a 
and secured with a few drops of (non- — complete stand-alone unit. The power 


cord in this installation 
is very short, measuring 
about 12" long and 
plugs into the rear 
chassis of the 
transmitter. The 
modulator doesn’t have 
a power switch. The 
main-power switch is 
on the transmitter, and 
because it also controls 
the modulator power, 
it was put to good use 
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e a ay ¢ during final test and 
Figure 7: The main AC-power wires feeding the power checkout. 


switch are housed in grounded braid. This was done as a The main power 
precaution since the mic jack and an 8-Meg input resistor transformer, Tl, is a 
are nearby. Chicago #TFIA03YY, 
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selected from under the workbench. It 
has one main high-voltage winding and 
several low voltage filament windings. 

This is a good place to explain the 
reason for the 0.1-ohm resistor in the 
filament line. The total current drawn by 
the five tubes is less than the transformer’s 
filament-current rating. If the resistor 
was omitted the voltage at the filament 
pins would be above 6.3 VAC, thereby 
shortening tube life. So, the message here 
is always add all the filament currents 
and select a transformer with a current 
rating as close as possible. 


The high-voltage winding, 550 VAC, 


eae 


is fed to a standard capacitor-voltage 
doubler giving 700-VDC output. The 
ripple on this line under load is 2%. The 
main transformer didn’t have a winding 
suitable for the 250-VDC supply so T2 
was installed. The 200-VAC winding is 
rectified and fed to a triple RC-filter 
network that feeds the pair of VR tubes 
and supplies the 250 VDC for the 6J5 
driver. The ripple on the 250-VDC line 
is 0.002%. The VR tube ripple measured 
0.001%. 

The bias supply uses a reverse- 
connected, filament 
transformer with a 120-VAC primary. 


low-current 


= 


Figure 8: The wires from the modulation transformer’s secondary are contained 


within a grounded braid and exit the chassis through a 3/8" Halex™ type NM clamp 


connector. 


8 Electric Radio #276 


May 2012 


im <4 SPEECH AMP f 
6146s eer 


6E5 NEG. MOD 


PLATE = INDICATOR 
TRANSFORMER poe S 


Figure 9: The itiocionral modulator was first spread out in breadboard Ast using 
clip leads. All the main components are identified and shown in this view. 


Figure 10: The UTC $21 i is on i left with cite Chicago power transformer on the 
right. The two VR tubes are mounted next to the low voltage transformer. The 
home made wire shunt is visible mounted to the meter terminals. 
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Figure 11: These response curves show the overall response of the modulator’s 
useful range from 300 to 3500 Hz. By adding a 15k-ohm resistor across the driver 
primary the 300-Hz point is raised by 3-dB and the overall curve is flattened. 


One would expect the output to be 120 
VAC but this is seldom the case. It 
typically will measure about 90 VAC, 
which is ample for the bias source. A two 
section RC-filter network was required 
to get the ripple down to 0.02%. 

A total of seven 100-pF, 450-VDC 
capacitors are used in this supply with 
four additional filter caps directly 
connected in the modulator. Capacitor 
values less than 100 pF can be used but I 
have a large supply of the 100-pF value. 

Obtaining the lowest possible ripple 
on the power supply lines was well worth 
the effort and extra parts. When it 
concerns hum on the carrier, a low 
percentage-of-ripple from the power 
supplies is essential. Additionally, hum is 
generated from high-value resistors, like 
the 8-Meg input resistor. Besides the 
technique used to shield this resistor, the 
main-AC line feeding the power switch 
was encased in a grounded braid because 
its routing passed very close to the 
microphone jack and input resistor. 


After the Viking 1-Half Classic 
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Transmitter was completed and bench 
tested, it was placed on the shelf waiting 
for the modulator’s completion and 
testing. 

Following the modulator’s completion, 
and using my R-1000 shop receiver, the 
modulator was paired with the transmitter 
and on-the-air testing commenced in the 
shop. Critical audio reports were solicited 
and received when signals were strong. It 
never fails: when you ask ten hams for an 
audio report you will get ten different 
answers. If you do this over a period of 
time with different amateurs, you soon 
will know who to ask for a “calibrated” 
critical report. 

Some of the early reports included 
“peak distortion” and “no hum on the 
signal.” In the shop setup I didn’t have 
the use of my audio monitor so I relied on 
the audio reports. Based on the returned 
comments, the power supplies were 
investigated for ripple. More RC-filter 
sections were added with the results given 
in the text. These additions may—or may 
not—have improved the peak distortion. — 
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At this time, I believed the distortion was 
coming from too much gain. This would 
be easy to do with a 130-watt carrier and 
100+ watts of available audio. Subsequent 
QSOs with calibrated operators on the 
other end indicated the absence of any 
distortion. 

Finally it was time to take the pair into 
the shack for more testing with the use of 
my audio monitor. The first test into the 
dummy load generated a very strong hum 
in the headphones. So much for those 
hum-free audio reports! At this point, 
on-the-air testing was stopped. I knew 
the modulator wasn’t the problem with 
ripple. The pair was broken down and 
the transmitter put back on the bench. 

Looking for hum generators is a pretty 
easy task using a scope and blocking 
capacitor. I used a .001 pF, 5-kV disk- 
type capacitor. The culprit was soon 
located with 45 VAC of PK-PK ripple on 
the B+ line. One additional RC filter was 
added and the ripple was reduced to 1- 
VAC PK-PK. After reinstalling the pair 
in the shack, the hum was completely 
gone in the headphones. On-the-air 
testing was resumed and there were no 
reports of peak distortion or hum from 
the calibrated amateurs. 

In retrospect I now believe the reports 
of peak distortion were actually caused 
by the horrendous ripple on the 
transmitters B+ line. Why the hum 
heard is 


comprehension. 


wasn’t beyond my 

Designing, building, and testing a 
complete modulator, other than QRP, is 
another first for me. I’ve restored and/or 
repaired numerous modulators within 
various transmitters but this was a first. 

This great hobby has many facets. 
Among the numerous popular ones are 
operating and home brewing a piece of 
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electronic hardware. If you have never 
built a piece of gear, no matter how 
simple, then you are missing a most 
rewarding and satisfying part of the 
hobby. 

I can remember the first transmitter; I 
built it back in 1955. It was very simple 
using a 6AG7 oscillator and 6L6 final. 
That thrill of contacting another amateur 
using something that I built will last 
forever in my mind. Being a youngster at 
the time, I would run upstairs after each 
contact and inform my parents. 

With the completion of this modulator 
and subsequent pairing with the 
transmitter, I once again, after all these 
years, can sit back and get the same thrill 
with each and every QSO. 

So I leave you with one thought, build 
something and increase your enjoyment 
in this hobby. It doesn’t matter whether 
it’s asimple kit ora full blown transmitter 
or piece of test gear. It could even be 
made using solid-state parts, just build 
something and relive the thrills when 
you first got your ticket! 
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Use A Bucking Transformer 
to Protect Your Vintage Equipment 


By Keith A. Kunde, K8KK 
8355 Dalepoint Road 
Independence, OH 44131 


Introduction 

It’s probably safe to say that most ER 
readers have seen, or heard reference to, 
the term “bucking transformer.” Dennis, 
KOGRM, wrote about one in the July 
2009 ER, so, it’s probably also safe to say 
that most ER readers know a bucking 
transformer is used to cut back the local 
power-line voltage when a lower voltage 
is needed. But, is it safe to say that a fair 
number of you are wondering if a bucking 
transformer even applies to your situation 
and where you can lay hands on one? 

In this article, I'll expand on KOGRM’s 
piece and try to address some of the 
questions you may have about bucking 
transformers, including: 

1. What is a bucking transformer? 

2. When is a bucking transformer 
required? 

3. How 


transformer have to be? 


large does a_ bucking 

4. Where can I get a_ bucking 
transformer? 

StH 

Pll conclude the article with some ideas 
on how you can put together a bucking 
transformer for your bench or station. 
No, you don’t have to wind your own, 
although it isn’t difficult if you wish to do 
sO. 

What is a Bucking Transformer? 

A bucking transformer is just a 
conventional transformer with the 
secondary winding connected to the 
incoming power line in such a way that 
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the phase of the secondary voltage “bucks 
against,” or opposes the phase of the 
power-line voltage. Figure 1 shows the 
basic hookup for a bucking transformer. 
The “hot” side of the power line is 
connected to the top end of both 
windings, so the output end of the 
secondary is also hot—a bucking 
transformer is not an_ isolating 
transformer! The neutral side of the power 
line runs along the bottom of the figure. 
Dots at the top of each winding denote 
the phasing of the windings. The AC 
voltage waveform at the top of the 
secondary winding has the same phase as 
the line voltage waveform, going positive 
when the line goes positive, negative when 
negative, so the secondary voltage “bucks” 
the incoming line voltage, thereby 
reducing the voltage passing through the 
secondary by the amount of the bucking 
voltage. For example, if the line voltage is 
125 volts and the bucking transformer 
secondary provides 10 volts, the output 
will be 115 volts (note that reversing the 
secondary’s phasing will boost the line 


voltage to 135 volts). Transformer sizing 
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Figure 1: Basic Bucking Transformer 
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considerations are discussed later. 
When is a Bucking Transformer 
Required? 

A bucking transformer may be required 
whenever your present-day power-line 
voltage significantly exceeds the design 
voltage requirement of vintage electrical 
or electronic equipment intended to be 
used on 110 or 115 volt power lines (or 
220 - 230 volts). Modern-day line 
voltages can run well above the old 
voltages, and 125 / 250 volts or more is 
not uncommon today. Excessive power- 
line voltage can materially impact on 
tube and component longevity in vintage 
equipment, especially on the life of 
transmitting tubes if it runs over 5% 
high. 

Generally speaking, bucking 
transformers fit best in situations where 
either multiple devices need the line 
voltage to be reduced, or when a single 
device, which draws several amperes from 
the line, requires the reduction, such as 
an older RF-power amplifier. An 
individual low-power device, drawing a 
fairly steady current, such as an AC/DC 
table radio or a piece of test equipment, 
such as a VI'VM, probably would not 
justify the cost of a bucking transformer 
to satisfy its line-voltage requirement. 
However, if multiples of such devices are 
to be used or demonstrated together, one 
bucking transformer could cover the 
power needs for all of them. A bucking 
transformer is a good fit when the power 
draw varies greatly, too. One or two units 
could power all the receivers and 
transmitters in a vintage ham shack, for 
instance. 

How Large Does a Bucking 
Transformer Have To Be? 

When a bucking transformer is used to 
drop only 10 or 20 volts from the 
incoming line voltage, it doesn’t have to 
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be very large itself to handle an amazingly 
large load. Let’s say you operate a 
collection of vintage equipment, which 
altogether requires about 1100 watts of 
power at 115 volts. Dividing the wattage 
requirement by the voltage, we get a little 
less than 10 amperes. Our bucking 
transformer would need a 10-volt, 10- 
ampere secondary to cut back 125-volt 
line service to 115 volts for the entire 
1100-watt load (a 20-volt, 5-ampere 
secondary would cut 250 volts down to 
230, for the same load power). 
Transformer power capacity is rated in 
volt-amperes (VA or kVA), which is the 
product of the output RMS voltage times 
the RMS current for an essentially 
resistive load. Our 10-volt, 10-ampere 
bucking transformer, with only a 100- 
VA power capacity, can support eleven 
times as much load power! Note that a 
conventional step-down transformer 
(e.g., 125V to 115V, if there was such a 
thing) would have to carry the entire 
1100-watt, 10-ampere load. The single 
winding of a variable autotransformer, 
set to output 115 V, must also be rated to 
carry the 10-amp output. Such units are 
far larger, heavier, and more expensive 
than a simple bucking transformer. 
Transformer secondary voltage is 
specified at the full-load current rating. 
When considerably less than the full 
current is drawn, the voltage can run 10 
or 15% higher than specified, although 
transformers with larger core dimensions 
and heavier wire gauges in the windings 
hold to their voltage specifications better 
than the smaller units (they cost more, 
too). Another factor to think about is 
that a very high percentage of the 
consumer-grade transformers sold in the 
U.S.A. over the last 50+ years have 115/ 
117 or 230/234 volt primaries. When a 


115-volt unit is used as a bucking 
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Figure 2: Adjustable Bucking Transformer 


transformer on 125-volt power (that is 
8.7% higher than 115 volts), the 
secondary will supply 8.7% more voltage 
than its specification, this in addition to 
any voltage rise due to light loading. 
Translating this into pseudo-English, it 
means if you need a 10-volt drop, maybe 
you only need an 8 or9 volt transformer, 
at 10 amperes (per the example) or 
whatever your amperage needs happen 
to be. 

A bucking transformer’s output can be 
made adjustable by “front-ending” it with 
a small-size Variac. The connections are 
as shown in figure 2. The Variac needs 
only enough current capacity to power 
the primary of the bucking transformer. 
This is approximately the VA rating of 
the transformer, divided by its rated 
primary voltage, plus 20%. Using the 
previous example, 100 VA / 115 V = 
0.87, times 1.2 = 1.04 A. A Variac with 
at least one ampere output capacity would 
do the job. The connection must be 
according to figure 2—don’t try to use a 
small Variac ahead of the hookup in 
figure 1, or you will be sorry! 

Where Can I Get a Bucking 
Transformer? 

By now you should realize that a 
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o pie n= (seal 
transformer, such as 
the Hammond model 166810, could be 
used to drop 10 or 12 volts at up to 10 
amperes. The similar style Hammond 
266P 18 will drop 9 volts at 10 amperes; 
so will an Avel-Lindberg Y236408 
toroidal core transformer, at 8% 
regulation full load vs. light load. 
Hammond toroidal models 182N9 (80 
VA) or 182Q9 (120 VA) are similar. 
Transformers with dual secondaries can 
also be connected to drop twice the 
voltage, but at half the current output 
(you might use this hookup with your 
230-volt equipment, for instance). 


Another candidate for use as a bucking — 


transformer is the industrial control 
transformer. The ones that would best fit 
our needs have 120/240 volt primaries 
and 12/24 volt secondaries (or 16/32 
volts). Amperage—how much do you 
want? They come as small as 12 VA and 
as large as 5000 VA. Industrial 
transformers often have heavier overall 
construction and better insulation than 
consumer-grade transformers, and some 
even have screw or quick-connect 
terminations and built-in fuse holders. 
Even so, their pricing is competitive with 
the consumer market types that are 


common in the electronics world. 
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must be rated to carry — 


Figure 3: HPS “Spartan” Control 


Transformer 


Hammond Power Solutions offers a 
variety of interesting models; see figure 3 
for an example of their “Spartan” line, 
retailed by Allied Electronics and other 
suppliers. Control transformers are also 
manufactured by Stancor, Triad, and 
many other companies worldwide. 

Let’s not forget the surplus electronics 
outfits such as Fair Radio, Surplus Sales 
of Nebraska, and Electronic Surplus, 
Inc.—they often have a variety of 
reasonably priced transformers that you 
won't find listed in the retail electronics 
catalogs. 

Maybe found 


transformers with the right voltage to use 


you ve several 
as a bucking transformer, but their 
individual amperage is too low to support 
your equipment load. Consider splitting 
your load across two or more bucking 
transformers, if possible. However, if a 
larger single current is required, 
transformer secondaries may be paralleled 
to get a higher total current if (and only 
if) they are absolutely identical in every 
respect. Realistically, this means they 


should be the same make and model. 
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Figure 4: SunMaster Buck-Boost 
Transformer 


Failure to heed this advice can result in 
overheating due to the circulating current 
that arises between the transformers if 
one has a different voltage-current 
characteristic than the other—this can 
happen even when no load is connected. 
However, low-voltage transformer 
secondaries may be safely connected in 
series to obtain a higher voltage, but the 
output current is limited to the rating of 
the smallest transformer. 

Ready-made bucking transformers are 
also available. Hammond Power 
Solutions has many models of industrial 
bucking transformers—a little 50-VA job 
is priced under $75.00, while a 500-VA 
hunk is under $150.00. And, would you 
believe bucking transformers are often 
used with tanning beds? These units 
(Figure 4) are usually rated for 230 volts, 
have line cords with plugs and sockets 
attached, and cost about $210.00 new 
for a 20-amp model, with a voltage drop 
of 16 or 24 volts to bring 240 — 250 volts 
down into the 220 — 230 range. Still, if 
a unit like this can save or prolong the life 
of even one expensive transmitting tube 
in your linear, it may be worth it. 


A plethora of interesting information 
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about all kinds of industrial power 
transformers may be viewed on-line at 
the power transformer companies’ 
website. 

Roll Your Own? 

An option, which shouldn’t be 
overlooked, is to either modify or rewind 
the secondary of an existing 115-volt 
transformer to give the desired output as 
a bucking transformer. Any old TV power 
transformer, or other line-powered 
transformer of sufficient VA capacity, 
can be converted into a bucking 
transformer. 

Transformer winding methods were 
often published in the old handbooks 
and will not be covered in detail here. It 
shouldn’t be necessary to dismantle the 
core to make a bucking transformer since 
relatively few secondary turns are 
required. The old secondary winding(s) 
can be cut through with a spiral-tooth 
coping saw and peeled away, leaving just 
the primary winding and its outer 
insulation layer intact. A temporary 
secondary of 10 or 20 turns of small- 
gauge wire may be wound on and the 
voltage measured. Divide the number of 
turns by the voltage to determine the 
turns-per-volt, then remove the 
temporary winding. The working 
secondary will require a number of turns 
approximately equal to the turns-per- 
volt times the desired output voltage, 
plus 20%. The heavier gauges of magnet 
wire can be used if you are extremely 
careful not to abrade the insulation while 
threading the wire back-and-forth 
through the “windows” in the transformer 
core, and don’t allow the edges of the 
finished winding layers to touch the steel 
core—insulation integrity is paramount! 
An alternative to magnet wire is type 
“THHN” soli- copper house wire from 


the Home Depot, or other hardware 
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stores, in 14 or 12 gauge. This has very © 
tough insulation but will fill more — 
winding space for a given number of — 
turns. 

When the winding is done, measure 
the secondary voltage at the full current 
you require from the transformer (do not 
connect the secondary as a bucking 
winding at this time). This is most easily 
and inexpensively accomplished by 
loading the secondary with several Xicon 
25-watt “cement” style resistors from 
Mouser, connected in series or parallel. 
Four to six of them will make a 100 to 
150 watt load for under $10.00. Find the 
resistance needed using Ohm’s formula: 
R=V/I. The V and I, of course, are the 
desired voltage and current from the 
transformer secondary; the total resistor 
power is V times I. Divide the total power 
by 25 to get the number of resistors 
needed, rounding up to the next whole 
number. Divide R by the number of 
resistors to get the value of each resistor 
to be connected in series, or multiply R 
by the number to get the value of each 
resistor to be connected in parallel. If the 
measured V under load is too high’or too 
low, adjust the secondary turns until it is 
right—if the load resistance is also right 
there will be no need to measure the 
current, unless you want to. 

A key advantage of the roll-your-own 
approach is the ability to get exactly the 
output voltage you want. 

How do you use a bucking 
transformer to protect the circuit 
and user? 

Very important advice, this: When 
working with a bucking transformer, be 
extremely careful to avoid contact with 
either the primary or secondary circuits— 
both are connected directly to the power 
line. More people are electrocuted by 
their residential electrical power than any 
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Figure 5: K8KK's Bucking Transformer Schematic 


other voltage source. The only safe way 
to work on a bucking transformer is to 
completely disconnect it from the power 
line. Merely switching it off isn’t 
enough—the switch may have been 
installed in the neutral side of the line 
(possibly because the wall socket is cross- 
wired!) and the circuit could still be hot— 

Don’t leave any voltage points exposed 
to accidental 
transformers are often tucked away 


contact. Bucking 
behind equipment where they are soon 
forgotten. Sooner or later, someone is 
going to be groping around back there 
and you don’t want any nasty surprises 
lying in wait for them. Best thing is to 
build the transformer into a grounded 
metal enclosure, although a plastic or 
wooden box may be all right as long as 
Electric Radio #276 


the transformer frame is grounded. 
Atthe minimum, bucking transformers 
should be fused or protected witha circuit 
breaker where the incoming power line 
enters the enclosure. Slow-blow or time- 
delay fuses, such as Cooper / Bussmann 
type MDL, or Littelfuse 313 series (for 
less than 10 amperes), or type MDA / 
326 series (for 10 amperes or more), will 
minimize fuse blowing due to turn-on 
surges. A medium-delay circuit breaker 
will also absorb most turn-on surges 
without tripping; some types can also act 
as a power switch, which is convenient. 
The larger toroidal-core transformers 
(including Variacs) may require a circuit 
breaker with “Type D” (long) delay 
characteristics (ora step-start relay circuit 
similar to those used in linear amplifier 
power supplies) in order to handle their 
May 2012 17 


heavy turn-on surges. But, whatever you 
do, do not omit fuse or circuit breaker 
protection for your bucking transformer. 

The capacity required of the fuse or 
breaker is easily determined: Divide the 
VA rating of the transformer by your 
incoming line voltage, then add 20% 
more to the result. To this, add the 
secondary’s rated maximum-output 
current. The total is the required fuse or 
breaker rating. For the 100-VA, 10- 
ampere example we've been using, the 
fuse or breaker should be rated at 11 or 
12 amperes. The 12-ampere size is 
available in both fuses and breakers. Do 
not oversize fuses or breakers! 

Power cords entering / exiting the 
enclosure should be clamped or secured 
so that no conductors can come loose due 
to pulling or yanking on the cord. Heyco 
(or similar) two-part plastic strain reliefs 


18 Electric Radio #276 


Figure 6: Left Side Interior View 


work well with most types of power 
cordage, and they are inexpensive. 
Testing the Bucking Transformer 
Many household appliances can make 
good test loads for the finished bucking 
transformer. Lamps, toasters, electric 
irons and heaters can all be used as loads. 
Find one or two that will provide the 
desired load, plug ‘em in, turn “em on 
and let it cook. The transformer should 
not become unreasonably hot or show 
other signs of overload during testing. 


Show and Tell 

Figure 5 is the schematic of a 100-VA 
bucking transformer I put together to 
power a Ranger transmitter, Courier 
amplifier, Drake R-4A receiver, and 
several small accessories. The Avel 
Lindberg Y236408 toroidal transformer 
(China) is rated at 9 volts, 11 amperes 
with its dual secondaries connected in 
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Figure 7: Right Side Interior View 


holes punched in the 
sides of the top cover 
are backed with perf 
metal to provide 
ventilation. A SPST, 
15-amp illuminated 
rocker switch and a 
12-amp circuit 
breaker are installed 
on the front of the 
box. Avshort, 16- 
gauge, 3-wire 
extension cord from 
Ace Hardware was cut 
in half to obtain a pre- 
wired plug and cord; 
a Heyco #1200 strain 


parallel. It lowers my nominal 123-125 __ relief holds the cord in place on the back 
volt power to about 113 — 115 volts. of the box. A single NEMA Type 5-15R 
Figures 6 and 7 show right side and left | 15-amp grounded power outlet is also 
side internal views. The enclosure is a __ installed on the back—an external power 
Bud 7” x 5” x 3” Minibox. One-inch strip provides the additional outlets for 
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Figure 8: Close-Up of TB1 
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Figure 9: Front View of K8KK's 100-VA Bucking Transformer 

terminals). The outlet socket I used 
(Qualtek 783W-X2/03) has lugs that 
don’t fit U.S. standard QC terminals, so 


its connections were soldered. The 


the equipment. Since the transformer 
has dual windings with eight lead wires, 
a four-position barrier terminal strip 
(TB1) is used to help organize them 
(Figure 8). Position 1 is the incoming- 
outgoing neutral line; the cold end of the 
primary and the switch lamp return are 
also connected here. Position 2 is the 
incoming “hot” line to the primary, while 
position 3 is the hot line connection to 
the secondary. A jumper is installed 
between the 2nd and 3rd positions to 
make the bucking connection between 
the primary and secondary windings. 
Position 4 is the output side of the 
secondary. Use a six-position terminal 
strip if you need to connect the windings 
in series. Connections to the switch and 
circuit breaker are made with .250” female 
“quick-connect” crimp terminals using 
wire salvaged from the cut-up extension 
cord (do not solder to the circuit breaker 
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incoming-outgoing ground connections 
are made via a solder lug bolted to the 
metal cabinet. 

I tested my bucking transformer by 
plugging in the household toaster (950 
watts) and toasting a loaf of bread. 
Nothing got too warm except the toaster. 
When I plugged in my station equipment 
and turned it on, I thought I heard a 
long, low sigh come from somewhere. 
Was it coming from the equipment, 
relieved at last to be operating on the 
correct line voltage? Or was it just the 
toast and beans I had for supper? 

Total cost of the project was $85.00; 


construction time was about 20 hours. 


ER 
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The Signal Corps BC-939 


Receiver 


Brio, jeep Platt, K3HVG 
12196 Overlook Drive 
Monrovia, MD 21770 
jeepp@comcast.net 


“Smokey light, this is Mangle control 
— Vector 070— Angels one three — Buster!” 

Such would have been a typical 
transmission emanating from the Signal 
Corps SCR-567 radio system on the 
European continent sometime in late 
1944 or early 1945. The SCR-567 and 
similar systems' were designated and used 
for fighter or pursuit aircraft control— 
that is, the guiding of allied fighters to 
discreet locations and altitudes to 
intercept Axis aircraft in a defined theater 
of operations and for direction-finding 
(D/F) and “homing” purposes. Shelter 


2 contained either 


or trailer configurations 
transmitters and receivers, or just 
transmitters or just receivers, often cited 
as remote systems, controlled via landline 
wires to centralized theater command- 
and-control locations. These VHF AM 
ground-radio systems, operating in the 
100-MHz to 150-MHz spectrum, 
provided short range ground-to-air 
communications with their airborne 


Electric Radio #276 


counterparts such as the SCR-522 and 
SCR-274N (VHF) radio sets. When the 
various radio systems were connected to 
di peo eee OL 


coordination between radio sites was 


control system, 
possible providing integrated command- 
and-control and precision direction 
finding (D/F). Although fighter aircraft 
were also generally equipped with HF 
radio sets, VHF was preferred for 
command-and-control as coverage and 
reception distances were confined to 
localized areas and (unlike HF) cross 
pollination of command-and-control 
could be reduced. Additionally, potential 
jamming from afar was reduced. The 
radio systems were generally mounted in 
2¥%-ton trucks equipped with radio 
shelters or carried in towed K-35 trailers. 
Antennaarrays were either mounted atop 
the vehicles or adjacent to them. After 
cessation of hostilities, much of this 
equipment was dismounted and installed 
in more permanent locations as non- 
hostile military and civil aviation flights 
became more numerous and more aircraft 
were outfitted with VHF equipment. 
During the Berlin Airlift, many these 
systems were relocated to the city of Berlin 
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itself, and at auxiliary locations at the 
ingress and egress points along the airlift 
routes and used for enroute and terminal 
air traffic control and GCA. A major 
component of these ground-based, 
fighter-control radio systems was the BC- 
639() VHF receiver, the subject of this 
article. 

Designed and built (exclusively)* by 
Bendix Radio of Baltimore, Maryland, 
the BC-639() represented the best in 
VHF engineering at the time. The low 
inter-electrode capacitance and relatively 
low-noise 9002 and 9003 tubes populate 


the front end, mixer, and local oscillator 


per 


ae 


Figure 1: The BC-939A Receiver 
Power Supply at K3HVG 
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"BC-639A receiver and RA-42A power supply 


of these receivers. The companion a.c. 
power supply for the receivers is the RA- 
42(), which operates at either a nominal 
110 volts or 220 volts, via transformer 
taps.: Dynamotor PE-100 was available 
for mobile DC operation. The BC-639() 
could be found in CAA, FAA, and some 


military installations as late as the 1950s, — 


when they were necessarily replaced by 


more narrow-band and crystal-controlled — 


equipment. The companion transmitter 


of the BC-639() was the 400-pound BC- 


640. Of humorous note is the fact that 
some surplus conversion articles insist 


that the BC-640 would generate TVI_ 


even when turned offt 
live on and can still 


for monitoring the civil 
aviation bands. The 
Civil Air Patrol used 
the aforementioned 
systems for their single 
VHE-AM frequency up 
to about 1965. Even 
today, with some 
consternation, one can 
use them for listening 
to FM broadcast as well 


tuning. The thing is, 
though, you may well 
hear a number of 
channels... at the same 
time. Also of note is 
the fact that the BC- 
639(), the BC-640(), 
as well as the SCR-522 
were used by Great 
Britain and each carried 
British Air Ministry 
registrations. The 


(top) and its RA-42A Ministry identified the 
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The receivers, however, — 


provide nice platforms 


as 2-meters via slope | 


BC-639() as R.5032. 
We've all seen these 
distinctive red tags 
affixed to surplus 
equipment, generally 
adjacent to Signal 
Corps tags. Contract 
data available for this 
equipment indicates 
BC-639() and RA-42() 
were purchased in 
1942 and 1943 under 
seven procurement 
actions. 

The BC-639() is a 
single-conversion 
superheterodyne 
receiver with an IF 
frequency of 12 MHz 
and is manually tuned 
over the entire range in 
a single band. The 
receiver consists of 10 
tubes, including the 
four special VHF 
tubes. The audio 
output impedance is a 
nominal 600 ohms, 
balanced, utilizing two 
insulated front-panel 
output jacks, one 
labeled “Line” and the 
other “Monitor.” The 
resistively isolated line 
audio (330 ohms, each 


Figure 2: Although copied from a poor original photo ina 
technical manual, this photo shows a typical installation of 
the BC-939 in the operator’s position for receiving 
equipment KE-2-A, of radio set SCR-563. 
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side) is also provided, in parallel, at the 
rear power-and-control connector. I have 
found that many 600-ohm (and higher 
Z) field radio speakers work fine, as of 
course does the manual-specified LS-3, 
when plugged into the front panel 
“Monitor” jack. A signal strength meter 
is provided that measures the plate current 
of the Ist-I[F amplifier. As AGC is applied, 
the current is reduced to that stage, with 
a resultant drop in current as indicated 
on the meter. In essence, one tunes for 
minimum current. For example, a drop 
of .2 mA indicates an input signal of 
approximately 100 pv, 1.2 mA indicates 
1000 pv, and 3.0 mA indicates 10,000 
uv. Signals of less than 50 pv do not 
appreciably develop AVC voltage and, 
hence, provide no usable indication on 
the meter. Some BC-639() receivers will 


be found to have a noise limiter circuit 
installed as part of a field modification 
kit. 

No circuit modifications, whatever, are 
required for this receiver to operate. Only 
the replacement of the antenna connector 
and application of B+ (nominal 210 VDC 
at 60 mA) and 6.3 volts AC at 3.5 amps 
for filaments are required. Power supply 
RA-42() provides these voltages. Both 
the receiver and power supply are 
mounted in standard rack cabinets and 
are interconnected via a large, 6-pin 
Cinch-Jones plug. These plugs can be 
bought new or found at hamfests. Both 
the receiver and power supply are 
provided with cabinet-type shrouds that 
can act as table-top cabinets with the 
addition of appropriately sized rubber 
feet. AC power is introduced into the 


Replaced antenna cor 


Figure 4: This is a top view of the BC-939, the replaced antenna connector is 


discussed in the text. 
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RA-42() via a 2-pin plug reminiscent of 
those used on vintage waffle irons, and 
such. One would be inclined, as I was, to 
change this plug and receptacle over to a 
modern 3-wire cord for convenience and 
safety. That said, I kept the old connector 
and have since discovered a matching 
cord that probably belonged to one of my 
dear mother’s ancient appliances. Why it 
was still around, I have nota clue? Well... 
I guess I do know. I now have an original 
plug set, but will keep the 3-wire setup in 
use, at least for now. 

Mentioned above is the antenna 
connector. This connector is a PL-307 
70-ohm coaxial connector of a type not 
readily available. The only place I have 
seen this connector is on these receivers 
and on the companion BC-640 
transmitter and probably the SCR-522? 


Receiver bottom vie 


It may well be a UK-designed connector 
but I have no information to verify this. 


Eheamie©. 


impedance can be satisfied by any 


indicates the antenna 
impedance from 20 to 100 ohms. I elected 
to replace the antenna connector with a 
standard SO-239 as it retrofits easily. 
Again, keep the old one as one never 
knows when its mate will fall into your 
hands. 

Recently, I went through my receiver 
and power supply to ascertain the 
condition of the components, especially 
the capacitors. I found that many of the 
capacitors were displaying indications of 
leakage and thus were replaced. Also 
replaced were the electrolytic filter 
capacitors in the RA-42() power supply. 
As I am generally known to do, I left the 
original filter cans intact and installed 


iscicapacitorsjare re-capjreplacements. 


Figure 5: The BC-939 bottom view shows the locations of capacitor replacements. 
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the replacement capacitors below the 
chassis so as to retain the mechanical 
appearance of the set. 

Alignment of an otherwise stock 
yield better 
performance. The manual states the 
sensitivity to be about 10 pv, at best. The 
technical manual further states that the 
first two IF transformers are over-coupled 


receiver may well 


and, with proper alignment, provide a 
dual-peak response curve when adjusted 
one just above and with one just below 
the IF center frequency. The second two 
transformers are then adjusted for center 
of the IF. The resultant is a bandpass in 
excess of 100 kHz. The manual goes on 
to explain that this response curve is 
necessary and desirable as it allows 
reception of signals not exactly on 
frequency. Given the technology of the 
era, I will agree that broad-banding would 
compensate for the variations in airborne 
equipment. Today, however, airborne 
equipment, any equipment in fact, is far 
better. Thus, one can align the entire IF 
chain of these receivers for the nominal 
IF center frequency and obtain better 
selectivity. | have done this with some 
success but still hear adjacent channels 
within the civil-aviation band. After 
carefully aligning all stages of the receiver, 
I measured the sensitivity of my current 
receiver and find it to bea respectable 2.5 
uv and not quite as broad as it once was. 

Be careful when adjusting the slugs in 
the front-end assembly as they are a bit 
delicate. As a historical footnote, VHF 
AM aviation channel spacing was in well 
in excess of 200 kHz during WWII. It 
was not until the late “50s that 100-kHz 
channel spacing came into use, thence to 
50 kHz, and culminating in the current 
VHF aeronautical channel spacing of 25 
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kHz. 
Technical Manuals 
Typical technical manuals for the above 
equipment include T.O. 31R2-3BC639- 
22 (dated November 1943, revised to 
September 1956) and T.O) 31R2¢ 
3SCR572-42. 


T.O 16-40BC1421-3 covers the BC- ~ 


1421() receiver and T.O 08-10-191 is 
applicable to the RA-42() power supply. 
Other T.O. issuances refer to the 


various modifications to the above 


equipment, to include the Navy version 
with an RFI-proofed table cabinet. When 
all else fails, however, most receivers and 
power supplies have schematics glued 
and protectively coated inside each 
cabinet. A digital camera is useful for 
extracting these diagrams for later 
printout. 

Connection between the BC-639() 
receiver supply are 
accomplished viaa pin-to-pin connection 


and power 


in the cable assembly. If another power 
supply is to be used, the pin-out diagram 
in figure 4 is provided. Note the pin 
numbering scheme and the position of 
the locating post. 

Historical discussion of either the BC- 
639() or the BC-1421() would not be 
complete if the companion BC-638 
precision (sic) frequency meter was not 
included. Inasmuch as these receivers are 
fairly broadband and that dial calibration 
can provide only so much accuracy and 
frequency setting was 
accomplished via calibrated signals from 
the BC-638. Mounted in a matching 
rack cabinet similar in size to the RA-42, 
a BC-638 would be found in each-and- 
every BC-639() equipment rack. The BC- 
638 could also used to facilitate setting 
the master oscillator frequency of BC- 


precision, 
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Figure 6: This is a top view of the RA-42A power supply and the interconnect 


cables. 


640 transmitters. 

The BC-639() can be found at hamfests 
and on eBay, occasionally. The current 
“going” appears to be between $25 and 
$100+, absolutely depending on 
condition and if the RA-42 power supply 


is included. Curiously, the last couple of 


BC-639s that have passed through my 
hands, to include the “keeper” | now 
have in the collection, were virtually new. 
What I generally see advertised are either 
as-new or complete dogs. One common 
anomaly you'll find is that the shade of 


OD paint on the receiver will never match 
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what's on the power 
supply*. One would 
think that, like other 
Government contract 
material, the 
specification would 
have been the same for 
all. But, it’s not the 
case, here. Finally, I 
have not personally 
seen a BC-1421 forsale 
for over 25 years, but 


Figure 7: Pin-Out Diagram for the BC-939 Socket 
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they must be out there. 
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My sole BC-1421 was divested when I 
went into the USAF in the early ‘60s. 
A discussion of the differences between 
the BC-639() and the BC-1421() may be 
helpful to those who have or may obtain 
one in the future. The BC-1421() is a 
later version of the BC-639() and was 
the Hazeltine 
Corporation and apparently did not carry 
an Air Ministry designation. Although 
the circuitry is basically identical, this 


manufactured by 


version does include a factory noise limiter 
circuit. Power and antenna connectors 
are also different as the BC-1421() uses a 


UG-94A/U “N” 
connector and a CannonTM-type plug 


coaxial antenna 
for power and remote-audio out. 
Additionally, tube shields were used in 
place of the original hold-down clips for 
the four tubes located atop the front-end 
assembly and, for whatever reason, the 
traditional toilet-seat jack covers were 
omitted from the BC-1421. For 
information, the BC-1421() power 
connector is configured as follows: 
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Figure 8: Bottom View of the RA-42A Power Supply 
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Pin A— Audio Out (Balanced with Pin B) 


Pin B— Audio Out (Balanced with Pin A) 
Pin C - +210v DC 

Pin D - 6.3v AC or DC 

Pin E - Ground 

Pin F - Ground 

Pim = Nuc: 


None of the above equipment is small 


nor lightweight compared to your average © 


aircraft scanner receiver. But, they do 
represent fine and usable examples of 


WWII VHF equipment. Tune one- 


carefully and maybe you'll hear P-51s 
being vectored over Reims or Liege. 


Footnotes: 

1. Systems that typically included the 
BC-639(), BC-640 
transmitter and/or SCR-522 equipment 


companion 


are as follows: 

¢ SCR-645 - SCR-522, BC-639, -687, 
PE-100, RA-42, RC-93, D/F Station 
*SCR-562 - Multiple BC-640 


Transmitter Equipment w/ AN-56_ 


Vertical Dipole Antennas 
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* SCR-563 - Multiple BC-639 Receiver 
Equipment W/ RC-81 Vertical Dipole 
Antenna System 

¢ SCR-564 - Multiple BC-639 Receiver 
Equipment and RC-82 D/F Antenna 
System 

eSCR-565 - BC-639 Receiver 
Equipment, RC82 D/F Antenna System 
and SCR-522 Radio Set 

°SCR-566 - BC-639 Receiving 
Equipment and RC-83 D/F Antenna 
System with SCR-522 Radio Set 

* SCR-567 - BC-639 Receiving and BC- 
640 Transmitting Equipment w/ AN-57 
Communications Antenna System 
*SCR-643 - Multiple BC-640 
Transmitters, PE-99, P/O SCS-3 Control 
Net System 

* Note: RC-82 and RC-83 antennas 
could be used for both D/F and 
communications purposes. 

2. Complete and fully detailed system 
configurations can be found in War 
Department technical manual TM 11- 
227 dated April 1944. Photos of various 
signal equipment, while entirely useful 
to those interested, are very poor by 
contemporary standards and difficult to 
copy. In technical manual TM 11-4874, 
Signal Corps 
Equipment, dated August 1950, none of 
the above equipment is listed although 
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much was still in use. The reason is that 
in 1947 signal assets designated for the 
Army Air Corps use were transferred to 
the newly formed United States Air Force. 
DoD publication MIL-HDBK 161A, 
dated March 1973, a compendium of 
various communications/electronic 
systems in use by the Defense Department 
includes reference to the BC-1421() as 
the RC-256-C and the frequency meter 
as the BD-1420. The BC-640 transmitter 
is referred to as an “AN/FRT-type”, the 
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RC-57-C and as the SCR-643, in this 
publication. This would seem to indicate 
that these assets may have still been in the 
inventory. However, much other legacy 
equipment is listed in these manuals for 
information purposes only and may not 
be operationally supported. 

3. Not unlike the UK-designed SCR- 
522 radio set, some technology historians 
also credit the front-end design of the 
BC-639(), in part, to the UK. I have no 
information, however, to confirm that 
the above is valid. 

4. As not a few BC-639 receiver front 
panels and cabinets have received a 
treatment of artistic license as a result of 
a visit to an Ace Hardware store (maybe 
yours?), refurbishment is an easy chore. 
Simply remove the knobs and etched tags 
with the front panel markings from both 
the receiver and power supply, clean the 
panels, mask other parts, and then 
repaint. Remember to replace the 
miniature tag screws before painting to 
keep from clogging up the threaded holes. 
When finished, remove the masking and 
replace the metal tags. 


ER 
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Some Modifications for the Heathkit HW-16 


Pattee. 


By Ken Gordon, W7EKB 
226 N. Washington Street 
Moscow, ID 83843 
kgordon2006@frontier.com 


Introduction 

This article will both address some of 
my experiences with the Heathkit HW- 
16 “Novice Transmitter” and will provide 
a collection of modifications for that rig, 
culled from various amateur radio 
magazines and from the web over the 
past several years. Some of these 
modifications are useful, some are not 
particularly useful, but are included for 
the sake of completeness, and one or two 
are, in my opinion, really necessary. 

Although some folks call the HW-16a 
Novice “transceiver,” it is not a true 
transceiver, since it is simply a separate 
tube-type transmitter and receiver using 
a common power supply, and mounted 
in a single box. Although the receiver has 
its own HFO, tunable via an adjustable 
pinch-drive over a limited 250-kHz span 
from the front panel, the transmitter 
must use either crystals or an external 


VFO for frequency control. 
One advantage to this arrangement is 
that the transmitter and receiver can 
operate on separate frequencies, for 
instance, for chasing DX. The rig has 
also been found to be very useful in less” 
intensive types of DX-peditions. 

The HW-16 transmits and receives on 
the bottom 250 kHz of the 80-, 40-, and 
15-meter bands, but can be modified to 
either include 20 meters, replace the 15-— 
meter position with 20 meters, or it can 
be modified for practically any one band ~ 
in the HF spectrum where one might 
care to move it. | 

The rig is very robust, simple 
reasonably selective, has pretty decent 
tuning, and includes full-QSK and 
blocked-grid keying with a built-in 
sidetone oscillator. 

The transmitter uses three very 
common tubes, two 6CL6s and a single 
6GE5 sweep-tube final amp, from which 
the operator can realize as much as 50- 
watts output. 


The 6GE5 final amp tube in the HW- 
16 has been indestructible in this rig, 


Figure | 1: Here is oe HW-16 station at W7EKB 
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since it is not abused, and the tubes, or 
their 12V cousins, are available on eBay 
for literally peanuts. I recently bought a 
sleeve of 5 NIB 6GE5s for $5.00 plus 
shipping. The 6GGE5 is one of the more 
robust of the sweep-tubes, and in this 
service, will last almost forever. 

The receiver, likewise, uses commonly 
available tubes. 

Although the rig is fully compatible 
with the Heathkit HG-10(*) VFO, any 
decent VFO can be used with it when 
that VFO is modified for blocked-grid 
keying. Modification of any cathode- 
keyed VFO for use with a blocked-grid 
keyed transmitter is a very simple process, 
requiring one bypass capacitor, a two-lug 
terminal strip, and sometimes a resistor. 
Of course, the attached transmitter must 
already be equipped for blocked-grid 
keying. 

If a user does not know how to modify 
an existing VFO for use with a blocked- 
grid keyed transmitter, an article in QST 
addresses this issue®. 

I have published my own method of 
modifying the Heathkit VF-1 for use 
with my HW-16 at this Internet link: 
http://www.w7ekb.com/glowbugs/ 
VFOs/heathvf1.html 

Although the HW-16 in its stock 
configuration is an excellent rig, it does, 
of necessity, exhibit many compromises 
in its design and implementation. Some 
of these are: 

1) Receiver sensitivity and mixer noise 
can be significantly and easily improved. 

2) The receiver drifts noticeably, 
especially after the 
improvements have been made. This is 


sensitivity 


easily fixed. 
3) Skirt-selectivity can be improved. 
4) The IF selectivity can be changed or 
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augmented" 1°, 


5) The receiver has no “S” meter nor 
AGC. Fixes for these will be the subject 
of a subsequent article. 

6) Sidetone tone-frequency and volume 
are not optimized for most users?. 

7) There really is no proper means of 
“spotting” your transmitting frequency 
when using crystals. 

8) The final tank circuit does not 
resonate properly on 15 meters: this 
primarily affects the transmitter, but is 
also a factor in receiving®. 

9) The final tank circuit does not have 
enough capacity to properly load the 
transmitter on the low end of 80 meters: 
this has been a common problem with 
many rigs. My first transmitter, a 
Heathkit DX-35, had this problem, in 
fact. 

10) Most HW-16s exhibit very 
noticeable chirp when using crystals. 

11) The transmitter power control on 
the front panel has very limited range. 

12) True “transceive” operation can be 
implemented, using the receiver's HFO 
for transmitter frequency control, making 
the rig completely self-contained. This 
mod includes RIT®. 

13) The QSK system, although working 
quite well for what it is, exhibits severe, 
very loud clicks in some HW-16s. My 
own does this and it is very fatiguing to 
listen to for very long. 

The modifications discussed below, 
with a minimal effort on the part of the 
owner, can significantly enhance the 
usefulness and ease of operation of the 
HW-16. 

I have collected these modifications 
over the past several years from various 
sources on the web and from my extensive 
collection of emails, and have used some 
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of them. I am not claiming any of these as 
my own, but also cannot now give proper 
attribution to whoever originated some 
of them. I have found those I have used to 
be very useful. 

To Increase Receiver Sensitivity 

Replace the following resistors: 
¢ Change R-42 at V-4 IF amplifier from 
5.6k to 50k or 51-k, 2-watt resistor. This 
increases the screen voltage on the GEW6 
IF amp to a more correct level. 

One user reported: “With a 100-k pot 
in place of R-42 I found I liked it best at 
about 58k—so I settled on a 56-k fixed 
resistor.” 
¢ Change R-21 at V-1 RF amplifier from 
22k toa 10-k, 2-W resistor. This increases 
the screen voltage on the GEW6 RF amp, 
and some following stages, to a more 
correct level. 

These first two changes should be done 
together in order to maintain the more 
optimal gain-distribution. 
¢ Change R-24 at V-2A, heterodyne mixer 
grid, from 10k to 47k.° This reduces 
loading on the input from the RF amp, 
increasing sensitivity and reducing mixer 
noise. This modification also aids in 
reducing receiver drift. 

Keep in mind that 15m will always 
sound “quieter” than 40 and 80, which 
can fool you into thinking there’s a 
receiver problem when the band is not 
open. I noticed that after these resistor 
changes 15m signals seemed to really 
“jump” out at me, but the background 
noise was not that much higher. 

These modifications will significantly 
enhance the sensitivity and “quietness” 
of the After 


modifications had been installed in my 


receiver. the above 


own HW-16, | measured the sensitivity 
on all three bands as 0.1 microvolt from 
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an HP-8640B signal generator fora fully 
copyable signal. I have no idea how this 
translates into S+N/N ratio. Another user 
reported a +10 dB increase in sensitivity. 
This is significant. 

Receiver Drift 

In addition to the change to R-24 
mentioned above, change R-28 at V-2B, 
heterodyne oscillator grid, from 1 
Megohm to 270k.’ 

These two modifications reduced the 
very noticeable drift in my HW-16’s 
receiver to almost nothing. 

These 


mentioned in the article on modifying 


two modifications were 
the HW-16 for full transceiver operation 
in Ham Radio magazine referenced at the 
end of this article.® 

Selectivity Improvement 

The 400 Hz crystal filter from any of 
the Heathkit SB or HW transceivers or 
receivers is supposed to be a drop-in 
replacement for the two crystal filters in 
the HW-16. Using this filter will result 
in vastly improved skirt selectivity. 
However, for my uses, I have not felt the 
need for additional IF selectivity, since 
the 50-Hz filter between my ears has 
sufficed for many years. Another user 
stated that he had to use a couple of small 
matching transformers to couple the 
HW/SB crystal filter into the circuit 
properly, since that filter's input and 
output impedance is 2k ohms. 

There were also two articles in 73 
Magazine,“* '®) which offered two 
different methods of “modifying” the 
selectivity characteristics of the HW-16. 
Some may find these of value. I prefer to 
use the “wet” 50-Hz filter between my 
ears. 

Sidetone 
The sidetone, a neon bulb relaxation 
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oscillator, is both much too loud and the 
pitch of the tone is much too high for 
most operators. There have been several 
fixes for this situation suggested. I have 
not chosen to do any of these yet, but 
may do one or another in the very near 
future. 
Sidetone Volume Reduction 

Remove R-66 (470-ohm cathode 
resistor for V-GA) and replace it with a 
miniature 500-ohm pot, removing the 
lead of capacitor C-64 which ordinarily 
connects to the cathode of V-6A and 
connecting that capacitor to the wiper of 
the new pot. This mod came from Hints 
and Kinks in QST, reference below.® 

Another user suggested that, looking 
from the front of the receiver, just to the 
right of the neon bulb, there is a 470-k 
resistor, R-63, one inch away from the 
neon bulb sidetone generator. Increasing 
the value of this resistor will reduce the 
volume. Start by adding 1k at a time, or 
install a miniature 1-Meg pot and adjust 
to suit. Another user simply changed R- 
63 to a 3 or 4 Megohm resistor, which 
provided a nice level. However, both of 
these mods also change the pitch of the 
tone. 

Sidetone Oscillator Frequency 

For many of us, the sidetone oscillator 
frequency is much too high. To reduce it, 
change R-64 from 1.5M to 5M. This will 
reduce the frequency to close to 750 Hz. 
Since T=RC, a higher resistance value 
will lower the oscillation frequency. You 
might want to temporarily install a pot to 
adjust to your chosen frequency then 
replace that with a fixed resistor. 

Partial Sidetone Operation 

Here isa service bulletin from Heathkit 
which addressed another problem with 
the side-tone oscillator. 
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“September 26, 1968 

“From HW-16 Heath Service Bulletin 
for Novice Transmitter HW-16-1, Side 
Tone 

“When using the HW-16 with a VFO 
sometimes a partial operation of the 
sidetone oscillator takes place due to an 
increased loading on the bias voltage. 

“This can be corrected by changing R- 
69 from a 120K ohm resistor to a 220K 
ohm resistor [PN 1-29].” 

Schematic Correction 

Here is a correction to the schematic 
diagram which was included with the 
previous Heathkit service bulletin. 

The original schematic shows R-16 as 
a 4700-ohm resistor, which is incorrect. 
R-16 should be shown as a 5600-ohm 
resistor. 
Transmitter Spotting in the Receiver 

Although most users these days would 
either not wish to use crystals because of 
their frequency-agility limiting factor, or 
because they can be difficult to find easily, 
I find crystals to be much easier to carry 
VFO. 
Furthermore, I have found many, many 
FT-243 crystals (which have not been 
made in at least the last 40 years) on eBay 


around than an _ external 


and other places that, although they are 
not on ham-band frequencies, are both 
very cheap, and can be relatively easily 
“moved” to frequencies I work. I have 
found several articles on this process in 
the ham literature. 

Furthermore, contrary to my original 
thinking on this matter, I have found 
crystal-control operation to be much less 
“limiting” than I at first thought it would 
be. In fact, I have worked over 35 
countries, mostly on the 40-meter band 
while using crystals, low power of under 
50 watts, and very marginal antennas. 
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Therefore, I include this section on 
transmitter spotting. 

Transmitter spotting-level in the 
receiver comes from bias switch Ql, 
which does not quite switch the receiver 
“off at key-down. You can hear the 
transmitter in the receiver with the key 
down, but it is very weak and difficult to 
hear. To fix this, reduce R-49 10k. Try a 
10-k trim pot and adjust level to your 
liking. 

Another user, Jim (WB2LHP), suggests 
removing the neon bulb, capacitor and 
resistor associated with the relaxation 
oscillator altogether and adding those 
parts to your junque box. Then replace 
R-49, the 10-k resistor at the base of Q1, 
with a 220-ohm resistor. In this way, the 
receiver is lightly unmuted when in 
transmit and, especially when using 
crystals, your transmit frequency can be 
much more easily spotted, plus it makes 
a nice sidetone as long as you are tuned to 
the same frequency as the transmitter. 
This would not be useful if you wished to 
operate with the transmitter and receiver 
on different frequencies, however. 

Spot Button 

To install a “Spot” button, mount a 
DPDT momentary-contact push-button 
switch somewhere convenient. One 
normally open pole would be used to key 
up the transmitter by paralleling the key 
jack. Another normally closed pole would 
be connected between C7 and pin 9 on 
V8, the 6CL6 driver. When you push 
this spot switch, it keys the transmitter 
and simultaneously disconnects the input 
to the driver and PA so the rig doesn’t 
transmit. Be aware of possible problems, 
of one kind or another, if the leads 
between C7 and pin 9 of V8 are too long 
or not dressed properly. Also, since keying 
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the transmitter at the key jack also 
activates the QSK via Q1, you will still 
have to adjust the value of R-49 as shown 
above. 

15-Meter Tuning 

The 15-meter final tank L-to-C ratio is 
incorrect so that when you have the 
transmitter tuning as peaked as you can 
get it, the final tank will not really be 
resonant.® 

Thus, you will find the tuning capacitor 
clear over against the left stop for max 
power output, which in my case was only 
15 watts, whereas power output was 50 
watts on 40 and 80. Receiver sensitivity 
is also not peaked in this condition, 
although one can compensate for this 
somewhat by aligning the receiver RF 
stage at this point. Nonetheless, it is not 
correct. 

Therefore, unless you reduce the 15- 
meter tank inductance by spreading the 
bottom five turns as much as possible, 
neither the transmitter nor the receiver 
input will be truly peaked. However, 
make sure you don’t short the bottom- 
most turn against the coil mounting 
bracket. 

This mod comes from Hints and Kinks 
in QST, reference below.® 

Since the TX tank-tuning circuit is 
also the receiver RF-amp grid-tuning 
circuit, making this change also helped 
the RX, but you must either make this 
modification before you align the receiver, 
or realign the receiver after you have 
done it. 

[Editor’s Note: Part 2 continues next 
month, and footnotes appear at the end 
of part 2.] 
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If I Were Reincarnated as a Meter, I’d Hope to 
Come Back as a Triplett 631, Part 2 


By Vern Weiss WA9VLK 
PO Box 85 
Woodruff, Wisconsin 54568 


Those Batteries: Much Fuss About 
Nothing 

The biggest complaint I hear about 
the Triplett 631 is that it used two 
batteries, now obsolete and unavailable, 
in the VIVM portion. These batteries 
do double duty, providing B+ for the 
VTVM as well as supplying the current 
for the VOM on the x100,000 ohms 
range. Once known as Burgess XX15, 
they were 22.5-volt carbon-zinc affairs 
fitted with a 3-prong female receptacle. 
They were pretty large, approximately 
1% x 1 x 4 inches and weighed a quarter 
pound each. The last two I was able to 
buy came direct from the Burgess factory 
in Freeport, Illinois, in 1982, right before 
the EPA closed them down. My receipt 
says I paid $30.76 apiece! (Perhaps I 
should be wearing hazmat gloves as | 
hold their receipt in my hand.) At that 
time the XX15s were being closed out—as 
was, well, everything Burgess made. 
Eveready made an equivalent battery 
called the 425P and Ray-O-Vac had their 
PN15 and my 1963 Allied catalog shows 
them all in the $1.37 price class; so a 
450% increase to thirty bucks in 20 years 
is quite a jump. The Triplett 631 also 
uses a standard “D-size” 1.5-volt 
flashlight battery to supply the heater 
voltage for the VITVM’s 1R5 vacuum 
tube and also the muscle for all of the 
resistance ranges except the x100,000 
ohm scale. 

By the way, Burgess became part of 
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Mallory that became part of Duracell 
that became part of Proctor & Gamble. 
They are still cleaning up the toxic mess 
in Freeport, Illinois, and a dump site used 
in the pristine Green Mountains of 
Vermont where Burgess stashed its battery 
waste for safe keeping. A husband-wife 
team that sells a handful of OEM batteries, 
flashlights and nostalgic Burgess 
knickknacks apparently has grabbed the 
“Burgess Battery” name. My inquiries to 
them have gone unanswered. 

WAIVLK’s Not-Too-Innovative 

Battery Fix 

I heard how a guy bought a 631 for a 
dollar at a hamfest because he convinced 
the seller of its “obsolete battery” liability. 
Nonsense. All you do is substitute a 
different battery for those Burgess XX15 
batteries and allow the XX15s to go to 
their resting place and ooze foul toxins 
until many years from now when an 
atcheological dig recovers them. Yea and 
verily, our civilization has other batteries; 
newer batteries with different foul toxins. 
And someday they, too, will have their 
own chance to ooze. Here in Wisconsin 
we hear a lot about “going green.” 
However when I phoned the department 
purportedly entrusted with protecting our 
environment and inquired as to where I 
could dump my shoe box full of dead 
batteries that I had collected over the 
years, I was told to throw them in the 
garbage. I replied that I did not want to 
do that because they would leech into the 
soil and the underground aquifers. The 
resourceful bureaucrat then told me to 
bring them to their office and they would 
take care of disposing of them. So I asked 
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what method they would use to dispose 
of my batteries, no kidding, he answered, 
“We'll put them in the dumpster.” 
Wisconsin. Yah hey dare. 

My conversion plan is centered on an 
Eveready Energizer #412, 22.5-volt 
Zinc-Manganese-Dioxide battery also 
called a “carbon-zinc” battery. The 
generic equivalent is a Neda #215 battery. 
Compared to the Burgess XX15, the 
Energizer 412 is small, weighing in at 
just 1.3 ounces (compared to the 4-ounce 
XX15) and only 2.0 x 0.5 x 1.0-inch or 
roughly 1/6 the size of an XX15. 

The Energizer 412 is not a battery that 
one commonly runs across in his travels. 
It is used in home-security devices, lab 
instruments, flashing highway barricades, 
electric-fence controllers, hospital 
equipment, and a lot of other things. 
This is good news because it probably 
means the battery will be around for a 
long time and, according to a very nice 
letter I received from Energizer, they 
think so too. Alas, the battery is made in 
China but somehow it still works. 

The average capacity of the Energizer 
is a most respectable 140 mAh. One of 
the properties of the carbon-zinc batteries 
is that output capacity decreases with 
use. As the current capacity goes down so 
too does the battery voltage. Though it 
hardly qualifies as a lab-standard 
experiment, I ran a little test to see how 
much “muscle flex” I could get out of a 
Triplett 631 with depleted batteries. 
Although the 1R5 tube is designed to 
operate at a plate voltage of 45 volts, how 
sickly could the batteries become and 
still provide enough oomph to operate 
the VITVM? I got my answer by 
connecting a potentiometer in series with 
each battery and equally lowered the 
voltage on both as I looked to find the 


spot at which I could no longer zero the 
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VTVM meter. That point came at 17 
volts-per-battery (or a plate B+ voltage of 
34 volts). If you work your way back 
from the Energizer discharge curve on 
their website you will find that the each 
battery reaches 17 volts after about 150 
“service hours” of use. Because Energizer’s 
140-mAh figure is based on their 
computing parameters differently from 
those seen in a 1950’s vintage 1R5 
vacuum tube, the actual life span of each 
battery is 120 mAh. When dividing the 
maximum plate current draw of a 1R5 
(2.8 mA) into 120 mAh you end up with 
over 42 hours of VT'VM use on a set of 
batteries. 

I also performed the same little 
experiment with the D-size flashlight 
battery that supplies heater voltage to the 
1R5. The tube seemed to stop producing 
electrons when the heater voltage dropped 
to 0.8 volts. According to the Energizer 
capacity charts, an average alkaline D- 
sized battery offers approximately 110 
mAh by the time it reaches 0.8 volts. 
Therefore, the 1R5’s heater can draw its 
nominal current of 50 mA for slightly 
over 2 hours before the battery depletes. 
A flashlight battery that supplies the 
horsepower for the 1R5’s heater (as well 
as the lower 3 ohmmeter scales) croaks 
long before those twin 22.5-volt batteries. 
As the sappy and insincere TV announcer 
says on the commercials, “of course your 
actual mileage may vary.” So 42-hour 
and 2 hours are just ball park figures and 
will indeed vary depending on how much 
you use the VOM for making resistance 
measurements when the VIVM is not 
selected. Nor do I have even the slightest 
clue as to the accuracy of any measured 
readings while operated at the reduced 
battery voltage. Nor have I factored in 
my calculations the battery capacity that 
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the VIVM off when the pizza delivery 
guy rings the doorbell. 
Battery Liberation! 

First, get yourself two Energizer 412 
batteries. These look like 9-volt 
rectangular batteries except the case has 
a grommet-like terminal on the top and 
one on the bottom. ‘The franchised battery 
store prices tend to be higher. They’re 
also plentiful through Internet sources if 
you can stomach the shipping charges. I 
found mine at a local welding shop for 
$8.90 apiece. 

The only other principal component 
in this conversion is a suitable holder. 

Parts List 

¢Two Eveready #412 22.5-Volt 
Batteries 

¢ One Plastic Battery Holder Sized for 
Two “C” Batteries 

* One Piece of Sponge or Synthetic 
Foam, Approximately 0.5 x 0.5 x 2 Inches 
in Size 

¢ One 8-inch Long Tie Wrap (Only 
necessary for the deluxe version.) 

Now Hear This 
This modification is purely 
experimental and the writer implies no 
guarantees or assumes any liability for 
damage or injury resulting from 
attempting it! 

1. Lay the Triplett 631 face down ona 
soft mat. Remove the 4 bolts recessed in 
the holes on the back cover. 

2. Remove the snap-fit metal battery 
holder previously used for restraining the 
old Burgess XX15 batteries. 

3. Locate the two Burgess XX15 battery 
connectors; these are round phenolic 
fasteners, each fitted with three pins. We 
will label the fasteners as follows: The 
fastener on the left we'll call “lefty” and 
the fastener on the right side, “righty.” 
(See figure 1.) Each phenolic fastener 
has 3 pins. One of the pins only has an 
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Figure 1 


orange wire, one pin is not connected to 
anything and the third pin only has blue 
wire(s) connected to it. I will refer to the 
pin on lefty by the color wire connected 
to it (i.e. lefty orange is the pin on the 
left-hand connector with the orange 
wire). Yeah, I know the pros would refer 
to the pin as “Pin 1” of J-1 or “Pin 3 of J- 
2,” but that would necessitate a lot of 
further explanation. “Are we viewing the 
connector from the bottom or top or 
counting from the right side to the left or 
what? Phooey on ‘splainin’ Lucy, it’s just 
too complicated. We'll do it my way; this 
is your captain speaking.” 

4. Lefty-orange is connected to the 
plate of the 1R5 tube (pin 2 of the tube 
socket). Lefty-blue is connected to one 
pin of righty. A second blue wire goes 
from righty-blue to a solder terminal on 
the inside of the multiplier resistor cluster 
underneath resistor “9.” Righty-orange 
is connected to a solder terminal on the 
inside of the multiplier resistor cluster 
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found under resistor number “13” and 
adjacent to a smaller phenolic wafer 
switch (but not connected to the wafer 
switch). 

5. Cut the orange wire off of lefty and 
solder it to the positive side of the battery 
holder positive (+) terminal. 

6. Cut and discard the blue wire 
connected between lefty and righty. Cut 
the remaining blue wire off of righty (it 
goes to the solder terminal underneath 
multiplier resistor “9.” Then solder that 
blue wire to the junction point on your 
brand new battery holder so that it that 
connects between the negative side of 
one of the 22% volt batteries and the 
positive side of the other second battery. 

7. Cut the orange wire going to righty 
and connect it to the negative side of the 
battery holder’s negative (-) terminal. 

8. Sometimes a divider separates the 
two battery compartments in these plastic 
battery holders. Cut a piece of foam 
sponge, slip it over the compartment 
divider to create a sort of “bumper,” or 
resting pad, to keep the 22% volt batteries 
from moving. I offer the sponge idea as 
an alternative to the installation I actually 
have done on my own Triplett meters. 
To write this article, I wanted to seize 
upon a cheap and easy method for the 
modification and came up with the sponge 
idea. Actually I cut a wooden %-inch 
diameter dowel to the same length as the 
battery holder. Then, I cuta slit down its 
longitudinal side with a saw. The dowel 
fits tightly on the plastic divider that 
separates the two compartments and 
makes a nice solid package out of the 
assembly. A simple piece of sponge or 
foam rubber is sufficient. 

9. Insert the two new batteries with the 
positive side of one conterminous with 
the orange wire (that goes to the 1R5 


tube). Insert the second 22% volt battery 
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so that the battery’s positive terminal is 
conterminous with the blue wire running 
to the common jumper that connects the 
positive of one battery to the negative of 
the second battery. 

10. Orient the Eveready 412 batteries 
so as to create a shape of a “V-8 engine”; 
that is, with the exposed edges of each 
battery leaning toward each other. (See 
figure 2.) 

11. Different manufacturers of battery 
holders may mold their holders with 
slightly different tolerances that create 
varying degrees of “wiggle room.” If you 
feel your two batteries are not snug and 
may wiggle around too much I would 
suggest building the “Deluxe” version by 
securing them inside the battery holder 
with a tie wrap. (See the parts list note 
concerning the need to build the deluxe 
model.) 

I did not figure the additional outlay 
for the “Deluxe” version was necessary. 
* Cost of “Standard” Model: $22.00 
* Cost of “Deluxe” Model (the one with 
the tie-wrap): $22.01 
* Cost of Either Version Sold to the 
Military or Sailing and Aviation 
Enthusiasts: $6874.11 

12. I have modified several Triplett 
631s and the space provided by Triplett 
for the old Burgess XX15 batteries is a 
perfect fit, while also affording sufficient 


Figure 2 
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If it looks like the little 412 battery has a lot of 
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Figure 3 


clearance when the back of the meter 
case is reinstalled. 

13. Don’t forget to replace the 1.5- 
volt D-size battery in its respective battery 
holder so you'll have all resistance ranges 
operational. The D-sized battery’s 
positive terminal should face the 1R5 
tube. 

Should you run into difficulty securing 
the back of the 631 case to the front half, 
check to make sure the new battery holder 
is not too wide to allow the two case 
halves to close flush. I have found it 
necessary on one such modification to 
slightly tilt the battery holder to prevent 
its obstructing the case from closing 
tightly. If you have a choice, buy the 
narrowest C-battery holder you can find. 
A battery holder less than 2-3/16 inch 
wide works best. Anything wider and 
you'll either need to tilt it to close the 
case or shave/sand away some of the 


battery holder’s plastic. 
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I just reread through my description 
and it seems a whole lot more complicated 
than it really is. If you are not sure of 
anything I just described in the previous 
13 paragraphs, make it easy on yourself, 
just get a copy of the Triplett 631 manual 
(it’s available on the BAMA website free 
and will make navigating the waters of 
the 631 a cinch), then just follow my 
schematic. (See figure 3.) 

The mapping photo of the 631 will 
assist you with the schematic. (See figure 
4.) 

It is important to point out that 
whenever the Triplett 631 is unused for 
any length of time, its batteries should be 
removed. Whenever batteries are 
connected they still can drain slowly. 

I am aware that other schemes have 
been tried like connecting up a whole 
bucket load of AA penlights and another 
arrangement using 9-volt batteries. My 


reasoning for not proceeding with one of 
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Figure 4 
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situation but it leaves 
me, ugh, imagining 
grotesque holes bored 
into the Triplett’s case. 
A more functional 
concern is that any time 
you use a VIVM that 
is connected to 
common AC power, 
there’s a potential for 
introducing unwanted 
hum, RF, and 
waveforms. A VTVM 
is strictly designed for 
measuring waveforms 
that are not complex, 
pure DC and 
sinusoidal AC, period. 
Using raw AC coming 
out of the wall outlet 
makes predicting 
potential interaction of 
junk seeping into the 
VTVM circuit and 
affecting the 
measurement difficult. 


Up until the Triplett 


these was that there is not much room to 


jam a lot of batteries in the available 
space. I also was concerned that I might 
encounter difficulty by using 9-volt cells 
due to the balance being thrown off by 
unequal voltages. There is the matter of 
extra voltage on the fragile little 1R5’s 
plate. While it is true the 1R5 is designed 
to handle a B+ of up to 90 volts, the 
attendant 


increase in current 


consumption would probably 
dramatically reduce battery life. So, I 
decided to come up with something else. 

No doubt there are 631 owners that 
have deep-sixed the VIVM batteries 
altogether and added an AC-power supply 
to the 631. I suppose this is one way of 


handling the Burgess XX15_ battery 
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631, one claim-to-fame for VOMs was 
their isolation from AC mains that 
minimized or eliminated feeding the same 
juice to the tester as well as the tested. 
With the 631’s 11-Megohm input 
resistances and an internal battery power 
supply, the 631 is just about as isolated 
from a circuit as any multimeter can be. 

Anytime you change the 1R5 tube (or 
any batteries) the manual states you 
should re-calibrate the VITVM balance. 
While it was nice for them to make this 
suggestion, it would have also been nice 
if they would have provided instructions 
as to how to do it. So, I madea phone call 
to Jewell Instruments (that bought 
Triplett in 2007). As one might expect, I 


was passed around from one guy to the 
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next, and I am sure I provided each of 
them with some comic relief on another 
otherwise humdrum day at the ol’ office 
(“He wants to do what? Calibrate a what 
kind of meter? Ha Ha Ha Ha.”) But, I 
prevailed and learned how to set the 
balance of my 57-year-old vacuum-tube 
Triplett 631. What a coup! Especially 
after my phone call last week to a major 
appliance manufacturer trying to find a 
replacement knob for our 7-year-old stove 
and being admonished by a guy who 
nearly spoke English, gee, when I bought 
the stove the jerks sure grabbed my old 
dollar bills fast enough. 
VIVM Calibration 

Select the “VT VM ON” with the 631 
laying face down on a soft cloth and the 
rear shell case removed. On the right- 
hand side, just below the D-battery 
compartment, you will see a 
potentiometer, featureless except for a 
small screwdriver slot. That is R32, see 
figure 5. Rotate the “Zero Adjust” thumb 
wheel on the left-hand side of the front 
panel to its midpoint. While doing so, 
disregard the actual needle movement. 
Then, simply adjust R32 until the needle 
rests at zero, and that’s it. 

Should it be difficult to calibrate your 
631, or upon lifting the probe off the test 
point when measuring a voltage, and you 
note the meter is slow to drift back to the 
zero mark—you may have a leaky 
capacitor. The 631 has only two 
capacitors, so they’ re easy to find in figure 
5. Of the three Triplett 631s I have 
checked, C2 (a 0.01 mfd paper) leaked 
like a sieve on two of them. 

There are really no other adjustments 
that can be made on the Triplett 631. 
Errors have to be ironed out by replacing 
multiplier resistors that have drifted to 
new frontiers in resistance land. I was 


delighted to find the calibration of one of 
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my 631s improved by simply cleaning 
the wiper surfaces with an ordinary pencil 
eraser (sharpened to a wedge shape). With 
careful patience, fine-grit emery cloth 
slides nicely between the contacts to 
restore their surface integrity. Don’t 
forget to clean inside those probe jacks. 
Armed with contact cleaner on a Q-Tip® 
I pulled out years of crud, a French fry, 
and a set of car keys I lost in 1978. OK, 
that’s a joke; I lost the car keys in ’79. 

A word of caution here: Do not measure 
your 631 (or any other) meter with an 
ohmmeter to learn its internal resistance. 
You could damage it. A flashlight battery 
and two potentiometers are all that’s 
needed to safely learn meter resistance 
and this procedure can be found in most 
any Radio Amateur’s Handbook from the 
1960s, and specifically on page 515 of 
the 1967 edition under Milliammeters 
and Ammeters. 

Bigelow Electronics 

If you need parts for your Triplett, a 
good place to start is Bigelow Electronics 
in Bluffton, Ohio. Clarence Bigelow 
started his parts business in 1954 and 
was in charge of designing, building and 
maintaining the secondary standards for 
the Triplett engineering department. He 
is also most knowledgeablem and he can 
provide a wealth of information. He’s 
spent some 30 years cross referencing 
Triplett part numbers, and for 50 years 
he has been purchasing Triplett parts for 
his on-site meter calibration and repair 
business so he can probably help you out. 
The address is PO Box 125, Bluffton, 
Ohio 45817. 

So let’s get back to reincarnation. Can 
I see a show of hands? How many reading 
this would now want to return to Earth as 
a eo riplertsosler nae the Ools*navera 
majority and | predict that 260 million 
years from now the Earth will be heavily 
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Figure 5: Triplett 631 Parts Locator 


populated with Triplett 631s. 

Thanks to engineer/author Alan 
Douglas (Tube Testers and Classic 
Electronic Test Gear) and Triplett expert 
Fred Scoles for their help in this article. 

Footnotes: 

1. Simpson registered the number “260°” 
as a trademark; not the company name, 
Simpson (at least not until years later), just 
the number, two six zero. So I guess Simpson 
“owns” that number. Did Boeing register 
“7472” No. Did RCA register “6146” as 

“their number?” No. 

Before the angry mob with torches 
assembles outside the ER editorial offices I 
assure you that | believe the Simpson is a 
terrific meter. Actually, I have two that | 
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inherited and although I prefer the Triplett, 
they’re routinely used and most respected. 

2. Since reading my suggestion to repair a 
broken needle in this manner, one engineer's 
head has not stopped shaking. His concern 
with my “doofus fix” is that the needle is a 
delicately balanced device and even the weight 
and arm of the tiniest wetting of Superglue® 
will unbalance the needle and wear the jewel 
bearing. I guess I am like those people who 
have a flat tire and drive on their donut for 
months. Though I was not implying use of a 
big glob of Superglue® I need to mention it 
so that you have all the facts. By the way, / 
have also played on or around a dumpster, 
clearly contrary to the posted sign. 


ER 
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“Thank you” to everyone who has recently sent in photos, and they will be running 
as soon as possible. Weegee, the ER traveling photographer says, “This column is 
popular, but it can’t run without photos. Help keep my Speed Graphic active! We 
are always looking for good photos, especially attractive photos for Electric Radio 
covers.” 


In late January 2012, Bill Hooper (KF7AR) was in Cary’s shack (KD7HJA, Grants 
Pass, Oregon) and using Cary’s TCS transmitter and receiver. They were talking on 
75M at night with Brian LaFont (W1LYD), who is an ER subscriber in Carcross, 
Yukon Territory, Alaska. Bill says, “... The TCS is putting out about 13 watts and since 
we were unable to interest the transmitter in loading up into the open wire feeders, 


we are feeding the antenna as a big flat-top using a BC variable in series with the 
feedline - you can see the cap setting on a blue shop towel (insulator needed) on the 
top of the transmitter. One never ceases to be amazed at what is possible on the air 
using kludge set-ups and QRP - !” 


Electric Radio #276 May 2012 43 


A Happy Swan 500 


By Robert Burger, WB6VMI 
Eugene, OR 


leonerobert@hotmail.com 


Now and again used equipment racks 7 
feet tall can be had cheaply. Designed 
for 19-inch panels, the rack in the 
photo was once part ofa server farm but 
recently was offered for $50 by Next 
Step of Eugene, Oregon, a used 
electronics store. The author’s 
workhorse Swan 500 was placed in the 
center of the rack as shown, serving as 
an exciter for his home brew (807’s 


modulated by 6146’s, ER #239, April 
2009). 

The Swan also serves as a down 
converter for a Scott SLR12B, intended 
for quality recreational audio using a 
high fidelity bass reflex speaker. The 
Scott, after retuning, picks up the 
Swan’s 5.175 MHz intermediate 
frequency via abouta foot of unshielded 
wire. This wire goes from the plate of 
the Swan’s RF amplifier, through a 
coupling capacitor, to the grid of the 
Scott’s RF amplifier, which is very nice 
for full range AM. 

The Swan’s push-to-talk/voice- 
operated-switch (PTT/VOX) on the 
front panel was 
commandeered to 
retain normal SSB/ 
CW operations of the 
Swan, including zero 
beating, or to provide 
plate modulated AM 
mode. In this mode, a 
relay turns off the 
Swan’s BFO (crystal 
oscillator) when 
receiving AM, but 
enables it for AM 
transmissions. 

By the way, the Swan 
functions well as a 
narrow AM receiver, 
much better than the 
Scott when working 
through sideband 
QRM. 

QO p € tee .eaee 
convenience was 
emphasized for this 
station. All controls 
for the home brew are 
mounted on the front 


Robert Burger, WBGVMI and his Swan Rack 
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panel. Band switching 80-10 meters is 
installed. 

Push to talk is available using an 
amplified D104 microphone inserted 
into a jack on the homebrew front 
panel, which was found to eliminate 
RF pickup in the audio system on ten 
meters. Generally the author uses the 
ART compressor-equalizer shown at 
the very top of the rack. 

The CW/Tune switch on the front panel 
of the Swan is available for manual 
keying of the system; it’s used when 
using an audio compressor-equalizer. 
Care was taken to open the two little 


capacitors on the crystal oscillator 
(BFO) so that transmission is exactly 
on the zero beat frequency heard using 
the Swan in either upper sideband or 
lower sideband. These capacitors were 
to place the carrier in the band pass of 
the Swan’s sideband crystal filter, but 
are unnecessary in the author’s Swan 
500. Even with these capacitors 
removed, the drive to the homebrew 
requires vigilance to keep the 807’s at 
their regular grid current. Overall this 
setup is a lot of fun, is in fact a pleasure 
to use and works surprisingly well. 


Here is Tom Dailey (W@EAJ) operating K6NCG in San Francisco, 1962, during 
his Novice days. Tom is a regular contributor to the ER “Hamfest Calendar.” 


gp The on-line Internet search for 
Electric Radio back articles is at 


http://www.radiolabworks.com/ 


ersearch.html 
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\ VINTAGE NETS 


AM Carrier Net: Sunday mornings, 8:30AM local Eastern time, 3835 ke. QSX W2DAP. Friendly format. 

Antique Wireless Association AM Net: Sunday afternoon, 3837 kc, QSX David, KA2J 

Arizona AM Nets: Sat & Sun: 160M 1885 ke @ sunrise. 75M 3855 kc @ 6 AM MST. 40M 7293 ke 10 AM MST. 6M 
50.4 Mc Sat 8PM MST. Tuesday: 2M 144.45 7:30 PM MST. 

Boatanchors CW Group: QNI “CQ BA or CQ GB” 3546.5, 7050, 7147, 10120, 14050 ke. Check 80M winter nights, 
40 summer nights, 20 and 30 meters day. Informal nightly net about 0200-0400Z. 

California Early Bird Net: Sat. mornings @ 8 AM PST on 3870 ke. 

California Vintage SSB Net: Sun. mornings @ 8AM PST on 3860 +/- 

Colorado Morning Net: Informal AMers on 3875 ke daily @ 6:30 AM MT and 3:30 PM MT, QSX K@OJ 

Canadian Boatanchor Net: Daily 3725 kc (+/-) @ 8:00 PM ET. Hosts are AL (VE3AJM) and Ken (VE3MAW) 

Collins Collectors Association Nets: Sunday, 14.263 Mc @ 2000Z. Informal Tue. & Thurs. eve. 3805 ke @ 2100 ET. West 
Coast 75M net, 3895 ke 2000 PT. 10M AM net 1800Z, 29.05 Mc Sunday, QSX 1700Z. CCA First Wednesday AM Night 
monthly, 3880 ke starting @ 2000 CST, or 0200 UTC. 

Drake Technical Net: Sunday 7238 kc, 2000Z. QSX Jeff (WA8SAJ), Mark (WB@IQK), Doug (WIDCQ), Bob (W4WTO), 
Evan (K9SQG) 

Drake Users Net: Check 3868 kc, Tue. nights @ 8 PM ET. QSX Evan (K9SQG) 

DX-60 Net: Meets on 3880 Kc @ 0800 AM, ET on Sun. QSX op is Mike (N8ECR), with alternates. 

Eastern AM Swap Net: Thu. evenings on 3885 kc @ 7:30 PM ET. Net is for exchange of AM related equipment only. 

Florida AM Group: Sunday morning round table, 7:30AM ET, 3675 ke. QSX Maury, N4GUI. Pre-net check in 7:00AM 
ET, QSX Warren, W1GUD. 

Fort Wayne Area 6-Meter AM net: Meets nightly @ 7 PM ET on 50.58 Mc. Another long-time AM net, meeting since the late 
“50s. Most members use vintage and homebrew equipment. 

Gulf Coast Mullet Society: Thu. @ 6PM CT, 3885 kc, QSX control op W4GCM in Pensacola. 

Grey Hair Net: A continuous active net since 11/24/1953! 160 meter AM Tue. evening 1945 kc @8:00 PM EST and 8:30 EDT. 
Heathkit Net: Sun. on 14.293 Mc 2030Z right after the Vintage SSB net. QSX op WOLRG, Don. 

K1JCL 6-meter AM repeater: Operates 50.4 Mc in, 50.4 Mc out. Repeater QTH is Connecticut. 

K6HQI Memorial 20 Meter Net: Flagship AM net 14.286 Me daily for 25+ years. Check 5:00 PM Pacific Time. 

Lake Erie Boatanchor CW Group (LEBN): Saturdays @9 AM ET on 7092 ke. QSX op Ron (W8KYD) or Jeff (K3KYR) 
Midwest Classic Radio Net: Sat. morning 3885 kc @ 7:30 AM, CT. Only AM checkins. Swap/sale, hamfest info, tech. help are 
frequent topics. 

Mighty Elmac Net: Wed. nights @8PM ET (not the first Wed., reserved for CCA AM Net), 3880 +5 ke. QSX: N8ECR 
MOKAM AM’ers: 1500Z Mon. thru Fri. on 3885 ke. A ragchew net open to all interested in old equipment. 

Northwest AM Net: AM daily 3870 ke 3PM-5PM winter, 5-7 PM summer, local. 6M @50.4 Mc. Sun., Wed. @8:00 PM. 2M 
Tues. and Thurs. @ 8:00 PM on 144.4 Me. 

Nostalgia/Hi-Fi Net: Started in 1978, this net meets Fri. @7 PM PT, 1930 ke. 

Old Buzzards Net: Daily @10 AM ET, 3945 kc in the New England area. QSX op George (W1GAC) and Paul (W1ECO). 
Old Military Radio Net: East coast, Sat. mornings starting 0500, 3885 ke +/- QRM. QSX Ted, W3PWW. It isn’t necessary to 
check in with military gear, but that is what this net is all about. Late checkins are welcome. 

Southeast AM Radio Club: Tue. evening swap, 3885 @7:30 ET/6:30 CT. QSX op Andy (WA4KCY), Sam (KF4TXQ), Wayne 
(WB4WB). SAMRC also for Sun. Morning Coffee Club Net, 3885 @ 7:30 ET, 6:30 CT. 

Southern Calif. Sun. Morning 6 Meter AM Net: 10 AM on 50.4 Mc. QSX op is Will (AAGDD). 

Swan Nets: User Net Sun 2100z 14.250Mc+/-QRM. QSX op rotates Steven (KB7BGS), Jay (WB6MWL), Bill 
(W4WHW), Duncan (XE1/WDSIKY). Tech Nets: Wed 2300z 14.251Mc/ Sat 1900z 7.235Mc QSX op Stu (K4BOV), 
Steven (KB7BGS) 

Texoma Trader’s Net: Sat. morning 8:00AM CT 3890 kc, AM & vintage equip. swap net. 

Vintage SSB Net: Sunday 1900Z-2000Z 14.293 & Wednesday 0300Z. QSX Lynn (KSLYN), or Adolph (WAS5IGG) 
or Vince (WB4BPS) 

West Coast AMI Net: 3870 kc, Wed. 8PM Pacific Time (winter). Net control rotates: Brian (NIGQ) Ist Wed, George 
(WAGHCX) 2nd Wed, Sharon (K6GIRD) 3rd Wed, Ron (W6GOM) 4th Wed, Vic (K6IC) if 5th Wed in a month. 
Westcoast Military Radio Collectors Net: Sat. @ 2100 Pacific Time 3985 ke +/- QRM. QSX W7QHO. www.mregwest.org 
Wireless Set No. 19 Net: Meets second Sun., monthly, 7270 ke (+/- 25 Ke) @ 1800Z. Alternate 3760 ke, +/- 25 ke. QSX Dave 


(VA3ORP). 
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Advertising Information 
Subscribers receive 1 free 20-word ad per month. Extra words are 20 cents. Ads 
run ONE month unless otherwise requested. “For Sale” or “Wanted” and all of your 
contact information counts as 6 words. That leaves 14 words for the description. 
Hyphenated and slashed words/numbers count as 2 words. Please count the 
words in your ad as described above, and if you are over 20 words, send 
payment for the extra words at .20 each. Note: Not all readers use email, so 
include phone numbers if a response is desired. To avoid disappointment, don’t wait 
until the last day to submit new ads. Non-subscribers: No Free Words. $5.00 


minimum for each ad up to 20 words. Each additional word is 50 cents. 


Please Call or Write for Display Rates x ay 


| VINTAGE EQUIPMENT ONLY! | 


ER 
PO Box 242 
Bailey, Colorado 80421-0242 


Telephone: 720-924-0171 
FAX (call first): 303-838-3665 
Ray@ERmag.com (Email ads OK) Zp) 


S% Deadline for June 2012: 


SERVICE FOR SALE: Repair and 
restoration on all vintage equipment; over 
50 years of experience. Barney Wooters, 
W5KSO, 8303 E. Mansfield Ave., Denver, 
CO 80237. 303-770-5314 


MANUALS FOR SALE: Military Radio 
manuals, original. & reprints. List for 
address label & $1.50. For specific 
requests, feel free to write or (best) email. 
Robert Downs, 2027 Mapleton Dr., 
Houston, TX 77043, wa5cab@cs.com 


FOR SALE: Central Electronics Sideband 
Slicer, Model B, with manual $85 to your 
door. Bruce Beckeney, 5472 Timberway 
Dr, Presque Isle, MI 49777 989-595-6483 


FOR SALE: Collins KWS-1, nice condition, 
$1,700. Collins 75A-3, nice condition, 
$600. Collins 51S-1, vy nice, $1,500. Pick- 
up preferred. Harry, WA6IUR, 
flynhham@aol.com 626-355-0290 
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@ Friday, May 25! 


FOR SALE oGH-> 1 lerOogo —olICk 
complete, PE-157, T-39, $950 + shipping. 
BC-348R w/ shockmount, dynamotor, 
$650. SCR-543, BC-669 w/ chest, gas 
gen, cables, $1,100 + shipping. BC-653 — 
652 SCR-506 complete $2,100. Steve 
Bartkowski, 708-243-7713 


FOR SALE: 23 BC-610 crystals/FT-171B 
holders between 1005-3202 Mc. $50. 
Richard Cohen, 813-962-2460 


FOR SALE: Johnson Navigator with 
original manual, G+ physical/electrical, 
last used 2010, $300, you ship, Roger, 1- 
317-881-7466, LR-JL@juno.com 


FOR SALE. R390A VFO, Audio Chassis, 
with tubes, both Collins. $25 each, U pay 
shipping. dwotrans@bresnan.net, 
WB9EMD 


FOR SALE: HP (Boonton) Model 250A 
RX meter w/book and fixture. Call Rudy, 
W2ZIA, 716-937-9279 

May 2012 AT 


| Small Volumes 


| 


: Radio Manuals & Services 
By ManualMan 


'* Quality Manuals For Amateur Radio, Audio, Test & Radio-Related Equipment With Over 
18,000 Models Available - 713 Manufacturers 

* Authorized Printer & Distributor For High Quality Full Color FlexRadio Systems® 
Flex-1500™, Flex-3000™, & Flex-5000™ Series Operating Manuals 

* Thousands Of Schematics & Service Info Available For Radios From The Early Years 

* Custom Full Color Laser Document Printing Tailored To Your Needs - Large Or 


* 100% All Digital High Quality Replications - All Color/Monochrome Printing Done With 
High Quality Laser Printers - High Quality Paper - Heavy Cover Stock - Lay-Flat Binding 


Use Coupon # 2012ER6146 - Get A Discount Off Your Order - Good Throughout 2012 


Visit Our Web Site at http:/www.manualman.com 
Sayreville, NJ 08872-1818 - Phone (732) 238-8964 or e-mail manualman@juno.com 


‘High Quality Is The Number 1 Customer Priority 


ManualMan 27 Walling St., 


FOR SALE: 5-KW Tecumseh Gas Engine 
Generator, $250.00 HV Filter Capacitors: 
120-MFD 3000 VDC, 100-MFD 4000 VDC, 
$50.00 each. Measurements Corp RF 
Signal Generator, Model T-1034C, 25 MHz 
to 960 MHz, $100. Audio Signal Generator, 
20Hz to 200,000 Hz, adjustable output 
zero to 10 VAC, $100. Wes Minear, W7UO, 
Tel 520-398-2722, Email, 
wes0331 @ gmail.com 


FOR SALE: Hallicrafters SX-101 Parting 
out set, what do you need? Speakers R- 
46, R-44. Contact Mike, 5306 Creekside 
Ct.; Plano, TX 75094; 972-898-7251; or 
email:KSMLG @verizon.net 


FOR SALE: Cushcraft R6000 vertical 
antenna for 6, 10, 12, 15, 17, 20 meters. 


HARLAN HEAVY METAL 


| REPAIR, RESTORATION & 
MODIFICATIONS! 


Satan In Vintage 

ransmitters, Receivers 

_ & Vintage Military Equipment 

Dan Harlan —- N8ETQ 
440-465-5665 


| daharlan @ cox.net 


| 30 Years Professional Experience in Radio 
and Electronics 


] 
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Original shipping box. $300. Joe Whisnant, 
W5UGI, 1233 Newcastle Way, Maryville, 
TN 37803, 865-977-9024 


FOR SALE: Zenith Trans-O 8G005TZ1, 
plays, cabinet good, $75. T-O G500, good 
cabinet, operates, $85. Hallicrafters S118, 
$90 — A1. Zenith 7S833, good, $100. 
Tubes NOS: 812 @ $35, 815 @ 8.00, 
2B23 @ $5.00, 2E22 @ $15, 2E26 @ 
$5.00. James Lopaz, 5467 S 975 E, 
Ogden, UT 84405 602-373-4002 


FOR SALE: Yaesu FT-1000-D in pristine 
condition, although it is 13 years old. Used 
at 100w only output. Includes MD-1 Desk 
mike, MH-1bb hand mike, SP5 External 
Speaker w/LL5 Phone Patch installed, 
$1,250, shipped insured USA. Mac, 
WRBA, 75092 993-892-9074 


FOR SALE/TRADE: RSGB, ARRL, Editors 
& Engineers Handbooks; QST, Ham 
Radio, “73”, CQmagazines; many Heathkit 
and EICO manuals. NI4Q, POB 690098, 
Orlando, FL 32869. 407-351-5536, 
ni4g @juno.com 


FOR SALE: New KWM-380 memory cards 
and keypad interfaces. Mack, http:// 
w4ax.com:8080 


May 2012 


OF ILLINOIS |} - 


Radiofest 2012 


August 2-4 


Thursday — Friday — Saturday 


Willowbrook Holiday Inn 


7800 South Kingery Hwy (Rte 83 & I-55) 
Willowbrook, IL 60527 (1-630-325-6400) 


MARCONI | TITANIC CENTENNIAL COMMEMORATION 
Plus: “Lee de Forest: King of Radio, Television & Film” - Book Signing By Mike Adams 


THURSDAY 


Setup Day (NO SALES) 
Main Auction 6:30pm in 
the Ballroom using big 

screen video. Followed 


MARCONI | TITANIC 
SPECIAL EXHIBIT 


e Emergence of Wireless 
Rescue Radio 

e Marconi Artifacts & 
Documentation 


FRIDAY NIGHT BANQUET 


Book Signing: Lee de Forest: King 


of Radio, Television & Film 
By Mike Adams 
Dinner 
Recognition Awards 


By A Free Pizza Party!!! 
(ARCI Members) 
Pre-Registration Packets 
Available After 5pm 


FRIDAY 


7am Radiofest Opens 
Registration open 

Flea Market open All Day 
Noon - Ladies Luncheon 
Educational Programs 
Ham Radio Ops All Day 9 
Hospitality Tent All Day 
Hotel Food Service 


ian leatee Contest Awards 


EQUIPMENT CONTEST eee ee 
1 Radios Pre 1930 

2 Radios Pre WWII (1945) 

3. Radios Post WWII (1946) 
4 Art Deco Radios 3 3 : 
5 Catlin, Rare, Plastic Radios MISSISSIPPI FLANNIGAN 
6 
7 
8 


SATURDAY 


Free Sellers’ Raffle 9:15am 
Donation Auction 9:30am 
Ham Radio License VE Tests 
Flea Market Until Noon 


Speakers 

Transistor, Novelty Radios 
Vacuum Tube Audio 
Radios Made In Midwest 
10. Ham/Military Radio 

11. Open 


LADIES LUNCHEON 
Noon 


FRIDAY PROGRAMS 


Vacuum Tube Audio Panel - Kar/ Johnson, Pete Nauseda and Terry Shaver 
Museum Tour: Pavek Museum Of Broadcasting in Minnesota - Steve Raymer 
The Ham Radio Forum (Heavy Metal — WLW Cincinnati) - Bill Ross (W9WR) 

E. H. Scott - Kent King, Scott Historian 

Lee de Forest: Movies & Sound — Presentation & Book Signing - Mike Adams 


IMPORTANT INFORMATION 
ARCI Registration Form: http://www.antique-radios.org. Pre-Registration Deadline: July 1. 
Hotel Reservations: Front Desk 1-630-325-6400. Ask for ARCI room rate of $99.00 per night. 


Seller Fees: 1st space: $45 pre-reg./$50 onsite. Additional spaces: $25 pre-reg./$35 onsite. 
Saturday Only $30. Banquet tickets: $25/person, $45/couple. 8’ TABLE RENTALS $15 each (pre- 
registration only). No charge for general admission. Membership required to attend programs. 


Questions? Call 630-739-1060. See www.antique-radios.org. 
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a 
Estes Auctions 
Specializing in Vintage Radios 
Complete Auction & Appraisal Service 


ESTES AUCTIONS 
7404 Ryan Road, Medina, Ohio 44256 
Ph: 330-769-4992 @ Toll Free: 888-769-4992 @ Fax: 330-769-4116 
www.estesauctions.com @® Email: estesauctions@aol.com 


Richard Estes, Auctioneer--Radio Call Sign K8LRY 
Call Us to Sell One Radio or Your Entire Collection! 


We offer pick up service for your collection 


FOR SALE: Two TR-671/PRC-47 radios 
with accessories including back packs. 
One system in transit case. $425. The 
other, no transit case, $395. Contack Mike, 
KE6UXV, 530-885-3913, Auburn, CA. 


FOR SALE: Collins S-Line dust covers, 
two-tone Collins gray fabric. Others custom 
made, reasonable prices. 
Robin63 @ comcast.net 


FOR SALE: Obsolete Triplett meter, tester 
and hardware parts. Need Triplett number 
from manual. Unused stock. Bigelow 
Electronics, PO Box 125J Bluffton, OH 
45817-0125 


DRAKE PARTS FOR SALE: New spun 
inlays for the B Line or TR4 main knob, $6. 
Also sell new pointer knobs. Alan, KC9YS, 
630-879-1132 after 7pm 


FOR SALE: Globe King, OHC 500B RF 
Upgraded, 400 Modulator + PS, VFO, 
New Cables, Tubes. $1,000, PU in S. Cal. 
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Larry, W6WUH, 707-874-1000 


TEST EQUIPMENT REPAIR AND SALES: 
Cushman Monitors, HP-410C, HP-410B, 
Logimetrics and AUL Industries RF Signal 
Generators. Service—Sales—Parts, http:/ 
/www.kiss-electronics.com, W7DUZ 


FOR SALE: GATES BC1G Broadcast 
Transmitter w/ Audio Driver. Clean, 
Working on 160M. $1500, Located in 
Escondido, CA. K3QEP, Bob Zelenack 
760-807-4222 Week Days_- or 
Zelenacks @ vcweb.org 


FOR SALE: Johnson 500 completely 
restored, new face, power supply and RF 
deck cases repainted, just beautiful. 
$6,000 Chuck Hurley, K1TLI, 508-965- 
7400 


FOR SALE: Electronics Stuff, reducing 
my 50 yr. collection of radios, meters, 
instruments, wire and lots of parts. If you 
repair or build, | may have what you need 
reasonable. Call anytime, 330-876-0529 


May 2012 


ZIM ELECTRONICS INRUSH CURRENT LIMITERS 


Inrush Current Limiters are now available from the Elec- 


tric Radio Store or on-line! These inrush limiters were 
reviewed in the September 2004 issue of Electric Radio 


and are available in three versions: 


Model AB-1 (With Pilot Light) 
Model AB-1M, (With Voltmeter) 


Model AB-300M, with meter, 300 watts (2.5 amps x 120 


(Overseas customers please ask for shipping quotes.) 


The Inrush Limiter provides a gentle, slow startup for 
your valuable vintage radio equipment. They also reduce 
the line voltage closer to original design values due to the 


Model AB1-M 


voltage drop across the limiter element. AB-1 and AB- 


1M are 150W. All models come with a full money-back 


guarantee. 


FOR SALE: Johnson Desk KW with 
Ranger Exciter. Good, clean working 
condition. Bob Zelenack, K3QEP, 760- 
807-4222 week days or 
zelenacks @vcweb.org. 


Electric Radio Store 
720-924-0171 


DRAKE SERVICE FOR SALE: R.L. Drake 
repair and reconditioning, most models 
including TR-7’s, 35 years experience. 
Jeff Covelli, WA8SAJ, Telephone 440- 
951-6406 or email: wa8saj@ncweb.com 


FOR SALE: BC-610-I, ready to run, three 
left. $1,300. Pick up only in Mesa, AZ. 
George Portell, 3212 N 83rd St, Mesa, AZ 
480-986-5797 w8qbg @ yahoo.com 


Service Monitors for Hams: Buy, Sell, 
Trade, Calibrate, Repair, Restore. P.U. 
(FedX at Your Door) fircls54@aol.com 
Frank, KE5CSP, 254-597-7180 


FOR SALE: 

Collins Radio 32V-3 Transmitter $750, 
manual available, equipment is in good 
to excellent condition. 

Also for sale a 40 X 80 Ham Shack, 
Living Quarters, Shop, Garage. This is a 
retired Ham’s Paradise in Southern 
Arizona on 40 Acres! Awesome Towers 
and Antennas. $350K. Station can be 
remote controlled over the Internet. 


Wes Minear - W7UO 
Telephone 520-398-2722 


FOR SALE: ATAS Antenna Repair. If yours 
died, I'll fix it. Inexpensive repair - factory 
doesn’t work on ‘em. Tom, WOEAUJ, 
daileyservices @ qwest.net 303-455-0889 


FOR SALE/TRADE: Transmitting/ 
Receiving tubes, new and used. LSASE 
or email for list. WANTED: Taylor F52, 
8008, TR40M and Eimac 100IG. John H. 
Walker Jr., 13406 W. 128th Terr., Overland 
Park, KS 66213. PH: 913-782-6455, E- 
Mail: jwalker83 @kc.rr.com 


CRYSTALS FOR SALE: FT-243, HC-6U 
Drake Collins etc. http:/www.af4k.com 
Brian, AF4K, TEL: 321-262-5471 
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Brand New - Freshly Manufactured 


COLLINS R-390 (A) 


Plug-In Capacitors 


"Octal" Style 


Also 51J / R388 


Details: www.hayseedhamfest.com 
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Smee SINE a PRODUCTS 


Electronic BBP-1020 


Specialty 
Products 


Broadband HF Preamp 


SINGLE SIDEBAND ADAPTER 
ESP LSB OFF USB PD-2 


® 


DIGITAL READOUTS FOR 
NEARLY ALL VINTAGE 
RCVRS & TRANSCEIVERS 
FT-101 TR4 TS-520 KWM2 


RECEIVER PRE-AMPS 
TO STAGE EXTERNAL 
ANTENNA MOUNTED 
INSIDE VINTAGE RCVRS 


PD-2 SSB ADAPTER 
455KHz & 500KHz IF 

AM SYNC DETECTOR 
DRM DOWN CONVERTER 


KK4PK.COM 


FOR SALE: Military connectors are our 
specialty. Please call for availability and 
price. William Perry, 702 (rear) Beechwood 
Road, Louisville, KY 40207 502-893-8724, 
FAX 502-893-9220 
williamperrycompany @insightbb.com 


FOR SALE: Collins S-Line white dial 
transfers, per ER #242, with complete 
instructions, are available for $13.95, 
postpaid. Contact Shawn Daniels WAQIIH, 
335 Bowles Ave., Fenton, Mo., 63026 
636-343-5263 or by e-mail: 
ajd4200 @charter.net 


SERVICE FOR SALE: Repair, upgrade, 
performance modification of tube comm. 
& test equip. Accepting most military, all 
Collins & Drake, & better efforts from 
others. Laboratory performance 
documentation on request. Work 
guaranteed. Chuck Felton, KD@ZS, Felton 
Electronic Design, 1115 S. Greeley Hwy, 
Cheyenne, WY 82007. 307-634-5858 


email: feltondesign @ yahoo.com 
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FOR SALE: Quality reprints for Ameco, 
Clegg, Collins, Gonset, Hallicrafters, 
Hammarlund, Johnson, National, WRL, 
and others. 73; Ken, 
www.RadioReprints.com. 


FOR SALE: Vacuum tube data CD, over 
4000 pages. $9.95 shipped. Email for 
complete list. Johnny Umphress, 1415 
Moore Terrace, Arlington, TX 76010, 
jgumphress @ hotmail.com 


FOR SALE: New Multi-Section Can-Type 
Electrolytic Capacitors. Made to Your 
Specifications. Twist-tab, Stud, or Clamp- 
mount. www.hayseedhamfest.com 


DRAKE OWNERS: Solid State LED Lamp 
replacements for ali 4-line and 7-line 
equipment. Don, N90O0, WEB: 
www.radiolabworks.com/products or 
phone 262-358-0266 


FOR SALE: Atwater-Kent dual speed tuner 
repair kit. Complete details at 
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The R390A is bres ly a magnificen nthesigiof electronics at meta al design. The 
freed from military contract constraints and/optimized for-wide range rand SWL inte 
finishes the job. Made to order and/M ade in/Am erica. Puta are bade with(parts like 
it’s not a different radio, just better; much-better,__ } 


le BW a for CW. “ot 

crystal backed: “up by 2:0 Ke mediinieal fo for no 
mechanical for SSB (8 pole crystal available) 2 
mechanical for HAM AM orfull response SSB 
mechanical, the default SWL bandwidth niocra ataleie! 
c 6 poleL.C. minimum phase shift for highest fidelity. 


non-radioactive,.Am erican made, much better visibility m 


oles NS: ween PACKED teat GAM 


as 307-631-5558" 


Ss 


Felton Elettronic Dede 
1115 South Greeley Highway 
Cheyenne, Wyoming 82007 
By appointment only 9)) 


www.adamsradio.com Adams 
Manufacturing CO., POB 1005, Lincoln 
Park, MI 48146 


SERVICE FOR SALE: R390A repairs & 
rebuilding. Bill Riches, WA2DVU, Cape 
May, NJ. 609-465-5005 
bill. riches @verizon.net 


QSLs FOR SALE: Your old QSL card? 
Search by call free, buy find at $3.50 ppd. 
Chuck, NZ5M, nz5m @arrl.net 


SERVICE OFFERED: Former National 
Radio Service Tech, Service Manager, 


email: feltondesign@ yahoo.com 
web site: www.feltondesign.com 


and Engineering Aide with over 45 years 
of continuous experience in repairs, and 
restoration, of all brands and models of 
tube equipment. Amplifiers are a speciality. 
Fully equipped shop with lab grade test 
equipment for quick and accurate results. 
UPS pickup service offered. Hilltop 
Restorations, Pelham NH. 603-635-1170 
zr @jeremy.mv.com 


SERVICE FOR SALE: Let’s get that old 
radio of yours working again! Antique 
Radio Repair - All Makes- Also Transistor 
Radio Repair. Tom Senne, 


Vintage Style Radio Kits 


Lance Borden, WB5REX 
13911 Kensington Place 
Houston, TX 77034 


Antique Radio Schematics 


BORDEN RADIO COMPANY 


Phone: (281) 620-6692 | Car| 
www.xtalman.com 
WB5REX@earthlink.net 


AC8DA, 937-258-0124, 


Dayton OH,  http:// 
TomsAntiqueRadioRepair.com 
FOR SALE: Visit 


RadioWorld-OnLine.Com 
you will find new items and 
information every month! 
Blomstran, POB 
890473, Houston TX 
77289 
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Estate Purchase 
Consignment 
Finder’s Fee Available 
SOLD FOR YOU, LLC 
Established 1998 
John Wieder, KOJY 

62639 Ohim Road, Montrose, CO 81403 
970-249-2751 or Email: djwieder@q.com 


FOR SALE: DRAKE TR-7/TR-7A/R-7/R- 
7Aservice kit. Includes 13 extender boards 
and digital jumper card. $64.75 includes 
postage. See http://oweb.amerion.com/ 
~w7avk, Bob, W7AVK, 5581 Panorama 
Dr, Moses Lake, WA _ 98837, 
w7avk @arrl.net 509-750-7589. 


MANUALS FOR SALE: Hundreds of 
manuals available for vintage ham gear, 
test equipment and other electronics. High 
quality photocopies at reasonable prices. 
Some originals also available. Please 
email or call with your needs. David 
Crowell, KA1EDP. 401-934-1845 
ka1edp @ yahoo.com 


ACCESSORIES FOR SALE: KWM2/S- 
line metal logo pins. Meatball or winged. 
Excellent replica of the original. Put one 
on your hat, badge, or replace a missing 
logo on your panel, $6.25 shipped. W6ZZ, 
1362 Via Rancho Pkwy, Escondido, CA 
92029. 760-747-8710, w6zz @cox.net 


SERVICE FOR SALE: Authorized repairs 
and sales of all types of amateur radio, 
communications, and test equipment. 
Please call Land Air Communications, 
718-847-3090, visit our web site: 
www.landaircom.com. We have over 
3,000 items in inventory and carry all 
types of communications parts. 


Dakaware Knobs. Charlie Talbott, 13192 
Pinnacle Lane, Leesburg VA 20176-6146. 
540-822-5643, k3ich @arrl.net 


NOTICE: Visit Radioing.com, dedicated 
to traditional ham radio & vintage radio 
resources. Let’s Radio! Charlie, W5AM. 
www.radioing.com. 


SERVICE FOR SALE: | build hot-rod 
receivers: R-390A, SP-600, and 
transmitters: Valiant, DX-100, T-4X-A-B, 
AF-67. Chuck Felton, KD@ZS, Cheyenne 
Wyoming, 307-634-5858, 
www.feltondesign.com 


INFO -see www.navy-radio.com for photos 
and info on Navy radio gear. WANTED - 
AN/FRT-24 transmitter parts. Nick KANYW 
navy.radio @ gmail.com 


WANTED: “The Pocket Guide to Collins 
Amateur Radio Equipment” by Jay H. Miller 
(KK5IM). Bill, KC4AA, 
millsend @ windstream.net, 478-452-2957 


WANTED: Manual-schematic for Sierra 
101 frequency selective voltmeter. Harry 
Weber, 4875 W. 107th St, Oak Lawn, IL 
60453-5252 


WANTED: BC-191A, Transmitter and BC- 
224A Receiver for my 1930’s Bomber. 
Wild Bill, KOIKP, at: 
WildBillKOIKP @ aol.com, 303-979-1860 


ACCESSORIES FOR SALE: Spun 
Aluminum Knob Inlays for most 
Boatanchors. Collins Dial Drum Overlays. 
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WANTED: Hammarlund S-101 speaker 
for HQ-200. Bob, KJ6CA, 916-967-7552 
RRhoads9100 @comcast.net 


May 2012 


WANTED: TMC MMxX Exciter or parts: | 
am trying to restore a circa 1970 Technical 
Materiel Corporation MMX solid state 
exciter. Many of the cards in this unit have 
undocumented changes which are making 
restoration very difficult. Also, many of the 
many, many crystals in this synthesized 
unit are off frequency. | need any advice 
that a knowledgeable person is willing to 
share on working through the issues. Prior 
experience with the unit is a requirement! 
Replacement NOS cards and crystals 
would be a pleasant and appreciated 
surprise. | would be willing to purchase a 
working unit. garyschonwald @ gmail.com 
Gary, K2PVC, 917-359-8826 


WANTED: Teletype Model 14-15-19 
equipment & parts, cheap or free, 
preferably WI or nearby state. KV4EX, 
Brian Shore, bsskv4ex @ gmail.com 920- 
884-8732 


WANTED: Regenerative detector coil 40- 
303 from Heathkit EK-1A Basic Radio 
Part 1 educational kit. It gets swapped out 
in Part 2 for a different coil. Jim, KB1LOT, 
DLGaud59@ gmail.com 802-879-2852. 


WANTED: Heathkit SB-110 or Swan 250 
or similar six-meter transceiver. Mark, 
WOPXM, 303-278-3908, 
mmckeown @tde.com 


WANTED: Technical info, manual, and/or 
schematic for JRC NSC-17M low- 
frequency transmitter. This is a 400-500 
kHz marine “reserve” rig | would really like 
to put back into service. TNX, 73, Steve, 
WD8DAS sbjohnston@aol.com (608) 
276-5581 


WANTED: Used, current, Technician- 
Class ham radio study guide so | can 
study for my exam. Please, no CD in the 
package. Write Larry May #04109-036, 
LSCI Butner, PO Box 999, Butner, NC 
27509 


WANTED: Early RCA electron 
microscope, finder’s fee paid. Alan Weiner, 
207-286-5483 WBCQ@wbcq.com 


WANTED: Hammarlund HX-50 or HX- 
50a in any shape, as long as it’s restorable 
orjustparts. email me atjwight2 @tx.rr.com 
or call 972-370-2662, TNX, Jim, K5GG 


WANTED: Hallicrafters DD-1 receiver 
audio chassis audio transformers and 
power transformers. Rod, W5CZ, 
RodPerala@aol.com, 303-324-2725 


WANTED: Manual/schematic/info for 
National R-1230/FLR countermeasures 
receiver. Will pay for Xerox. Small 7.5VCT, 
5-10A, filament transformer, Hal, 
KK6HY @arrl.net 650-366-5060 California 


e Publishes The AWA Journal with: 


- Battery & AC receiver restoration 
- Vacuum-tube history & collecting 
- Old-time amateur-radio contests 
- Communications receivers 


Gm, 


JOIN THE AWA — Antique Wireless Association 


THE ORIGINAL AND LARGEST HISTORICAL RADIO-COLLECTOR GROUP 


- Free want-sell-swap ads 

- Early television 

- Horn loudspeaker 

- News of U.S. & foreign clubs 


Mail check to: AWA Membership, P.0. Box 421, Dept. ER, Bloomfield, NY 14469-0421 
awamembership@rochester.rr.com (585) 392-3088 http://www.antiquewireless.org 


e Produces the famous 
annual Rochester Meet 


¢ Maintains unique 
radio-TV museum 
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WANTED: Need R-388 tag reading 
“Caution: Before Operation Review TM11- 
854 Packed With Equipment” to complete 
my restoration. Ward, K8FD, 31516 Griffin 
Dr, Conifer, CO 80433 303-674-1087 
Radiohound2 @ yahoo.com 


WANTED: Information and/or adapter 
plans for testing vacuum tubes on Tek 
577d2 curve tracer. (Would tek 575 stuff 
help?) Bob Hall 229 Ave B, Redondo 
Beach CA 90277 hallxbob @ aol.com 


WANTED: QSL cards from WN9ZQ4J, 
WA9ZQJ, KDOWB or WB@RUY. Purchase 
or Trade. Curtis Gidding, KC9UNL, 
Curtstamp @aol.com 217-359-4017 


WANTED: Original meters for the R-390A 
to complete my restoration. Roger, 
W7KVT, w7kvt@q.com, 503-623-7884 


Electric Radio Custom 
Coffee Mugs! 


These coffee mugs are nice custom- 
made, 11-ounce white-ceramic mugs 
with the Electric Radio logo in 4 
colors and your name and call sign 
in large letters below the bottom 
border. These are printed in 6 colors. 
They are microwave and dishwasher 
safe! Call for ordering at: 
720-924-0171 

re AY A ey ox ola Ba 8 GAL Bd Spe Srey $21.00 
| Or on the Internet: 


www.ERmag.com 
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WANTED: Hammarlund R-620 JAN 
version of SP-600JX28 receiver. 413-527- 
4301 George, K1ANX @charter.net 


WANTED: Meter for parts from a Hickok 
6000A tube tester. Walter lacobelli 2147 
Harmon St Ridgewood Queens, NY 11385 
718-456-1988 


WANTED: HRO60 AD coil set and EF, 
AC, AD dial scales or accurate scans. 
Bob, KOVGD, seifertbob @ hotmail.com, 
218-863-1432 


WANTED: AF-67 mod transformer or parts 
rig with good mod transformer. Also lots of 
IERC TR5-5020H 7-pin black tube shields. 
Chuck Felton, 307-634-5858 


WANTED: Hallicrafters S-40B restored 
electronically with good cosmetics. 
Hallicrafters Skyfone CA-2 aircraft 
transceiver. Thomas Larry, 8750 S Ocean 
Dr, Apt 636, Jensen Beach, Fl 34957 772- 
229-5243 


WANTED: National NTE exciter, NSA 
speech amp and NSM speech modulator. 
| still love National! Sylvia Thompson, 
N1VJ, Hopkinton, RI 401-377-4912 


WANTED: B&W or equivalent push-pull 1 
kw swinging link coil assembly. 75 and 40 
meter coils preferred. Bird 500H wattmeter 
slug. 209-522-5580 Les, W6LHQ 


WANTED: Need a dial lock for Hallicrafters 
R-274D/FRR. Walter lacobelli, 2147 
Harman St, Ridgewood Queens, NY 11385 
718-456-1988 


WANTED: Will pay for photocopied 
information on antenna, elements, traps, 
and boom are marked “TET-Japan.” Bill, 
WODCM, 218-386-1654 


WANTED: Millen 90281 HV rack mount 
Power Supply. Frank, W4FMS, 616-881- 
1618, w4fms @aol.com 


WANTED: SSTR-1, SSTR-4 and SSTR- 


5. Bob, WOYVA, robert @isquare.com; 
703-450-7049 
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HANG YOUR NEXT WIRE ANTENNA WITH THE NEW 
EZ HANG SQUARE SHOT! 


EZ Hang’s custom construction is welded/ 
bolted steel attached to a reel that is corrosion- 
resistant plastic and stainless steel. New design 
sling shot (U.S. Patent No. 6286495), with new 
wrist support to fit a man’s hand, with new UV 
resistive 11-inch long bands will help you reach 
that extra high shot. The pouch is 1-3/4" wide for 
easy grip. The EZ Hang square shot will clear a 100- 
foot tree with ease. EZ Hang kit is $99.95 + $9.05 
shipping. (We now have 8,400 satisfied customers 
around the world.) The EZ Hang comes with a one 
year limited warranty. 


540-286-0176 


EZ Hang, Code E 
32 Princess Gillian Court 
Fredericksburg, VA 22406 
www.ezhang.com 


Call Today! 


WANTED: Collins Manufactured Tubes 
(ca 1936-1938) Need Air Cooled Triodes 
such as C-100E, C-200, C-211, C-251A, 
C-279A, C-300, C-800, C-802, C-830B, 
C-841, C-849, C-852, Water Cooled 
Triodes such as C-207, C-858, etc, Air 
Cooled Rectifiers such as C-249A, C- 
357A, C-866, etc and Water Cooled 


Rectifiers such as C-214, C-237A, etc. 
Jim Stitzinger, WA3CEX, 23800 Via Irana, 
Valencia, CA. 91355 818-519-4419, 
jstitz @ pacbell.net 


WANTED: Hammarlund ED-4 Transmitter. 
Bob Mattson, W2AMI, 16 Carly Dr, 
Highland, NY 12528. 845- 691-6247 
w2ami @arrl.net 


System 
Requirements: 
Any computer with 
Adobe Actobot Reader®. = 
Perlormance will vary 


depending on speed of 


the computer 


Drake Manuals on CD 
The R.L. Drake manuals that were 


compiled by HamManuals are again 
available from Electric Radio! 

This is a high quality 2-CD set of 
manuals for the ham equipment that Drake 
produced. Also included are official Drake 
modifications and all of the 3rd-party 
modifications by Sherwood Engineering, 
and others. 

Now all of your Drake service 
information can be in one place and you 
won't have to worry about not having a 
manual when a new piece of equipment 
enters the shack. 

These CDs were originally sold for 
$71.95, but are now available for only 
$24.95, which includes priority shipping. 

Electric Radio 

720-924-0171 or on the Internet: 


www.ERmag.com 
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WANTED: National NTE Exciter to 
complete National 600 Watt Transmitter 
Restoration. Name your price. Brian Harris 
WA5UEK 214-763-5977 
cosmophone @ yahoo.com 


WANTED: Boy Scout radios from the 
1950s. Complete sets, kits, parts and 
documentation. Fred, KC9WW, 
fmikolajewski @wi.rr.com, 414-257-0189 


WANTED: Early QSL cards from my 
Grandfather, Hal Smith (SK). His calls 
were KH6KA, K6YJR, K6OQE. Gladly 
reimburse postage plus modest finder’s 
fee! Phil Wilson, 1355 Big Otter Dr, Blue 
Ridge, VA 24064 k6cra @arrl.net 


WANTED: Vacuum Tubes: 279A, 212E, 
249B, 258B, 271A, 242A, C120, C100A, 
804, RK20, CK70, GL805, C201, ZB-120, 
802. Components for Collins 12H /12N 
speech input console, including 
preamplifiers and program amplifiers. Rod, 
W5CZ, 303-324-2725, 
rodperala @ aol.com 


WANTED: One of my “KN8GCC” QSLs 
from the mid-1950s. Tom Root, 1508 Henry 
Court, Flushing, MI 48433, 
wb8uuj @core.com 810-659-5404. 


WANTED: Seeking Ham/SWL/Weather 
unbuilt kits. Gene Peroni, KAGNNR, POB 
7164, St. Davids, PA 19087. 215-806- 
2005 


The Collins DVD Repair Library 


THE COLLINS AND HAMMARLUND VIDEOS NOW AVAILABLE ON DVD! 


Now you can work on your classic equipment with the help of these world-famous, digital- 
format DVDs that work on standard DVDplayers and computers! 


With these classic references on DVD, viewers will benefit from the latest technology in 


the world of video. You can instantly access whatever part of the video you want. 


Collins R-390A 
Collins R-390A Addendum 
Hammarlund SP-600JX 


4 hours, $89.95 
2 hours, $89.95 
1 hour, $39.95 

1 hour, $39.95 

2 hours, $39.95 
2 hours, $89.95 
7 hours, $109.95 
2 hours, $49.95 
4 hours, $89.95 


Shipping within the US: $6.75 each for the first two DVDs, additional 


titles are shipped free. 


ER BOOKSTORE, POB 242, BAILEY, CO 80421-0242 
720-924-0171 
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ANTIQUE Molo CASED 


Antique Radio’s Largest Monthly 
Magazine — 4,000 Subscribers! 
Classifieds - Ads for Parts & Services 


Articles - Auction Prices 
Meet & Flea Market Info. 


Radios, Ham Equip, Telegraph, Hi-Fi 
TV, Books, Art Deco, 40s & 50s Radios 


U.S. Rates: 1 year 
$36 ($48 by 1st Class) 


A.R.C., PO Box 1558 
Port Washington, NY 11050 
Web: www.antiqueradio.com 
Email: arc@antiqueradio.com 
Toll Free: (866) 371-0512 Fax: (516) 883-1077 


PayPal VIS 


WANTED: PRESS WIRELESS, NY: 
Photos, information wanted on Hicksville, 
Baldwin, Little Neck, Centereach, 
Northville facilities. George Flanagan, 42 
Cygnet Dr., Smithtown, NY 11787 
w2krm @optonline.net 631-360-9011 


WANTED: Collins R-389 LF receivers, 
parts, documentation, anecdotes, 
antidotes. W5OR Don Reaves, PO Box 
241455, Little Rock AR, 72223 501-868- 
1287, w5or @militaryradio.com or www.r- 
389.com 


WANTED: Postcards of old wireless 
stations; QSL cards showing pre-WWII 
ham shacks/equip. George, W2KRM, NY, 
631-360-9011, w2krm @optonline.net 


WANTED: Searching for RME CT-100 or 
3R9 xmtrs and info about them. David 
Edsall, W1TDD, 156 Sunset Ave., 
Amherst, MA 01002. 413-549-0349, 
dedsall@crocker.com 
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Mil-Spec Communications 
R-390, R-390A, R-388 & Other Military 
Receivers 
Sales - Service -Manuals - Parts 
Box 633, Englewood, FL 34295-0633 


Please call us at: 941-474-6818 
FAX: 941-474-7874 
milspec39@@aol.com 
“Since 1985” 


WANTED: WW II German, Japanese, 
Italian, French equipment, tubes, manuals 
and parts. Bob Graham, 2105 NW 30th, 
Oklahoma City, OK 73112. 405-525-3376, 
bglcc @ aol.com 


WANTED: QSL card from W9QLY - Frank 
(Mac) Maruna. Will buy or trade. Will buy 
entire collections if a card from W9QLY is 
included. Will pay finders fee. Don 
Barsema, KC8WBN, 
donaldbarsema @ att.net 


WANTED: Manuals, manuals, and 
manuals for radio-related equipment to 
buy or swap. Catalog available. Pete 
Markavage, WA2CWA, 27 Walling St., 
Sayreville, NJ 08872. 732-238-8964 


WANTED: Military radios vintage, 1952 
and back. Ken Kolthoff, KBAXH, PO Box 
215, Craig, MO 64437. 913-634-3863. 


WANTED: Incarcerated ham seeks 
correspondence. w/others on mil (R-390’s 
&backpacks) & tube radios. Also copies of 
postwar-90’s surplus catalogs, backpack 
specs & photos. W.K. Smith, FCI 
Allanwood Low, PO Box 1000, White Deer 
PA, 17887 
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— ELECTRIC RADIO BACK ISSUES — 
All Electric Radio back issues are either from the original press run or are lithographic 


reprints from the original negatives on archival quality, acid-free paper. Shipping prices 

are for delivery by media mail within the USA. Overseas, please inquire for shipping 

quotes. The on-line search for back articles is at http://www.radiolabworks.com/ 

ersearch. html 

* Single Issues: $3.85 Each, Postpaid 

¢ 1-Year Sets (Or Any 12 Issues) $39.00 per year + $5.50 S&H 

¢ Special Deal on Any Four Years (Or Any 48 Issues): $105.00 + $6.50 S&H 

* Almost all of the back issues of Electric Radio from #1 are available for $425.00 + 
$19.00 S&H, at least a 56% discount the over single-issue price. 

* For a postpaid 29-page printed back issue index, please send $3. 

* Foreign Customers: Please Inquire for Shipping Rates 


— COMPENDIUMS — 
All of the Collins compendiums are packaged in nice 3-ring binders. 

Collins 75A-4 Modification Compendium: All the factory modification bulletins from Collins Radio Co., and 
all the articles printed in CQ, Ham Radio, QST and ER over the last 45 years, now 108 pages, $20.00 plus 
$5.75 S&H. 

Collins S-Line, KWM-1, KWM-2, KWM-2A Service Modification Compendium: 260 pages, $45.00 plus 
$6.75 S&H. 

Collins KWS-1, 32V series, and 75A series (A1 thru A-4): 43 pages, $15.00 plus $5.75 S&H 


— BOOKS — 


A. Atwater Kent, The Man, the Manufacturer and His Radios: This 108 page book describes Kent's bi- 
ography, his rise from a saleman and inventor of electrical equipment one of America’s foremost radio manu- 
facturers. There are historic photographs and diagrams on nearly every page, and color plates with vintage 
AK adventiSing.---------------------------------------- 2-2-2 n nnn nnn nn nnn nnn nnn nnn nnn nnn nnn $25.95 - 10% = $23.35 


Arthur Collins, Radio Wizard: 394 pages by Ben Stearns tell Arthur Collins biography from his early years 
until retirement. Stearns is a professional journalist and was employed by Collins from 1962 to 1977. Many 


historic photographs and stories from former employees. ------------------------------------- $18.95-10% = $17.05 
Again Available! Volume 1 of Crystal Clear by Maurice Siever-:-----------------$29.95 - 10% - $26.95 
Crystal Clear: Crystal Sets, Crystal Detectors and Crystals, Volume 2: 282 page guides to crystal sets 
and related US-made equipment from 1920 to 1955, by Maurice Siever---------------- $29.95 - 10% = $26.95 


Early Development of Radio in Canada: 154 pages of Canadian radio history by Robert Murray, 
excellent illustrations on nearly every page covering the early wireless days and the start of radio 
broadcasting and manufacturing! ---------------------------------------------------------- $26.95 - 10% =$24.25 


Miller’s Collecting Science and Technology: 160 pages of high-quality color photographs from 
museum collections make this hardback volume an excellent introduction to this new 


collecting field. Written by Lindsay Sterling--------------------------------------------------------- 


enn nanan a9 2 === === === = === == === ------ $29.95-10% = $26.95 

Mil Spec Radio Gear, Volume 2: Released in 2009, Mark Francis (KIOPF), describes in 252 spiral-bound 
pages surplus military radio equipment released since the passing of the vacuum-tube era, with the exception of 
popular items such as the CV-591 sideband adapter, the Hickok TV-10 tube tester, and a TS-375 VTVM. 12 
chapters discuss 30 different types of equipment ranging from HF to the VHF bands. The layout and photo work 
is excellent. ------------------------------------------------------------------------------------- $24.95 - 10% - $22.25 


a NEW! Surviving Technology: Bruce Vaughan’s new book about his early experience in radio, and it’s 


also about building the “Ultiimate” regenerative receiver that’s based on his many successful designe, with 
complete information and schematics! ----------------------------------------------------------------- $27.95 - 10% = 24.95 
The Collector’s Vacuum Tube Handbook: This is a 205 page book that is full of unique, hard-to-find informa- 
tion on tube types that were released before 1934. Includes history and good PhoOtOS. ----------------------------=--= 
wen en enna nn en enn n enna nn nn nn nnn nnn nnn nnn nn nnn nnn nnn nnn en nn ene nnnnnnnnnnnannnnnnnannenennananannnananananann: $25.95-10% = $23.35 
Radio-Craft: 50 Years of Radio by Gernsback: This is a high-quality 141-page reprint of the March 1938 
edition of Radio-Craft magazine and is about the first 50 years of radio, and contains hundreds of vintage 


advertisements. --------------------------------------------------- 202-22 2n nnn nn nn nn nanan nn nanan nnn nn nnee $15.95-10% = $14.35 
Radios by Hallicrafters : High-Quality photos, descriptions, approximate values, and short histories of nearly 
everything made by Hallicrafters. By Chuck Dachis ----------------------------------------------- $29.95-10% = $26.95 


Radio Tubes and Boxes of the 1920s by Fathauer: If you appreciate the rare and colorful vacuum tubes and 
advertising art from the early days of radio, then this great 104-page book will be very interesting and informa- 
tiVO.--------------------------------2 2-2 nnn enna anno nn nn nnn nnn nn nnn nn nn nn nn en enna nn ennnnn ana nannnnnnenenennene= $26.95-10% = $24.95 
The All-American Five Radio: Although this book is about classic American 5-tube broadcast receivers, it also 
contains a wealth of accurate information on vacuum tube receivers, proper troubleshooting, and alignment and 
is recommended for experienced repairmen and novices alike. 92 pages by Richard McWhorter------------------ 
a $21.95 - 10% = $19.75 
The Bavarian Yankee, by P.H. Thompson, is an exciting new, well-written, 295-page, soft-cover novel tak- 
ing place in Europe at the end of WWII, full of colorful characters: Americans, Germans, Russians, and 


Poles, mentioning radio communications of the day.------..................co rere r rrr nen enn nen n enn nnne $13.50 


Again Available! Tube Testers and Classic Electronic Test Gear: Written by Alan Dou- 
glas, a retired engineer, this book is packed full of valuable information about test equipment. 
166 color pages. ---------------------------------------------------------------------------- $29.95-10% = $23.35 
Vintage Anthology, Revised Edition: by Dave Ishmael, WA6VVL, is a revised and updated version of Dave’s 
popular book. 209 pages of great information especially valuable to radio builders.------------------------------------ 
wanna nn nanan nnn nnn nn nn anna nn nnn nn nnn nn nnn nnn nnn nnn nanan nn nn nnn nnn nnn nn nanan nena nana nn nana nen nnnn enna nnne $21.95 - 10% = $19.75 
Zenith, The Glory Years, 1936 to 1945: 244 high-quality pages all about classic Zenith radios. Hundreds of 
high-quality color photos, and history from the Zenith company archives, never before available. If you like 
beautiful Zenith consoles, you will like this book! by Cones, Bryant, and Blakenship-----$34.95 - 10% = $31.45 
Zenith, The Glory Years, 1936 to 1945, Illustrated Catalog and Database: A companion volume to “The 
Glory Years,” this one has 151 pages of reproduced Zenith advertising and full serial number, chassis number, 
and production data that has never before been available in one reference manual, or to the public. 151 pages 
by Cones, Bryant, and Blankenshil.----------------------------------------------------------------- $29.95 - 10% = $26.95 


Ordering Information: 
U.S. Mail Orders: Please add $4.50 shipping for one book and $1.00 for each addi- 


tional book, five or more books are shipped free to one address! Checks and 
money orders by US mail are fine. Overseas and Canadian Orders: Please inquire for 
shipping quotes. 


Available by mail order, by telephone at 720-924-0171 or on the 
Internet at www.ERmag.com 
Visa, MasterCard and American Express 


Keep Your ER Magazines Organized! 
Sold in sets, shipped flat, easy to put together, no glue required. 
Each box holds about 12 magazines. 


These boxes are the correct size for many ER-size magazines, 
including Antique Radio Classified, The Old Timer's Bulletin, The 
Tube Collector, or The AWA Journal. 

Set of 10: $11.75 + $9.45 S&H 

Set of 15: $17.25 + $9.95 S&H 

Set of 20: $23.00 + $10.45 S&H 


ER Bookstore, 720-924-0171 
PO Box 242, Bailey Colorado, 80421-0242 


Or order on-line at WWW.ERMAG.COM 


WANTED: HRO 600, NCX 1000A, TEK 
570, EK56-4, E1800, EB-200 RA3712 
service manual for R2174B similar to 
RA6790 contact alan.royce@ngc.com 
oscar873 @ aol.com 


WANTED: R890, R390A and R392 
receivers dead or alive or parts/ 
assemblies. Any condition considered. Will 
pickup if you have enough items. Glenn, 
WA4AOS, 864-684-2956 


WANTED: NOS plain aluminum chassis, 
5x7x2. NOS open end chassis, Bud #CB- 
38, 7x6x2. Louis D’Antuono, WA2CBZ, 
8802 Ridge Blvd, APT C-2, Brooklyn, NY 
11209 718-748-9612 after 6 PM EST 


62 Electric Radio #276 


WANTED: Information from owners of the 
Boulevard Electronics/USCG R-138 
Receiver, for ER article. Please contact 
me if you own one of these sets. Phone 
me before 8:30PM Eastern time at 607- 
754-2848 — leave message and | will 
return your call, or email me. My new 
email address is WA2EJT59 @stny.rr.com. 
Thank you, Joe Long, WA2EJT. 


re ge 
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Central Electronics Parts and Repair Support 


Nick Tusa, K5EF, is pleased to announce the resumption of parts support and radio 
restorations for the entire Central Electronics product line. No matter if your need is a 
160M conversion kit, broadband couplers, AF Filter/Limiter parts, HV capacitors or a 
replacement coil for your rig’s bias/ptt relay, we have the parts to keep your rig on the 


air. 


Need help, but not a full restoration? Worried about shipping a 90-pound desk 
crusher? Don’t fret....we have special test fixtures to service individual plug in modules 
and even the VFO, absent your radio. And we can answer most any parts or service 


question via email or telephone. 
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Please visit our web page, http:// 
www.tusaconsulting.com/ce.html for 
latest Central Electronics information and 
pictures of our newest restoration product 
for the 100V Broadband Transmitter: 
replacement meter faceplates. Order one today 
at our special introductory price and make 
your 100V look as great as it sounds! 
Contact: Nick Tusa, K5EF 
Telephone: 985-249-6467 


Fax: 985-249-6468 


SURVIVING 


TECHNOLOGY 


54, 
& 


BRUCE VAUGHAN, NRSQ 
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Surviving Technology 
By Bruce Vaughan, NR5Q 


Long-time ER readers are familiar 
with Bruce Vaughan’s (NR5Q) many 
popular articles in Electric Radio over 
the years. Surviving Technology is a 
chronicle of Bruce Vaughan’s lifetime 
of experience in radio and is a finely 
produced presentation with excellent 
illustrations and schematics. The book 
is 8-1/2" x 11" and is printed on coated, 
glossy, medium-weight paper stock. 
In 7 detailed chapters, Bruce gives you 
a blow-by-blow description, including 
schematics, of all the secrets needed to 
build a successful regenerative receiver. 
The “Ultimate” is amazingly straight- 
forward, stoutly built, and Bruce pro- 
vides all the details to successfully build 
your own based on his 60 years experi- 
ence. 


Available from the Electric Radio Bookstore, see page 61 for ordering information! 
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119 E. George St 


{i =... +8.” } Batesville, IN 47006 
Manuals \\" ree: USA 


Order on-line at: 


Le 
www.w7fg.com We are your 1-stop source 


for radio, test equipment, 


Send your questions to: and audio manuals 
sales@w7fg.com 


Order by phone: 
BEE e ha! PayPals > DISCOVER 
800-807-6146 US only cord LY. 


Electric Radio T-Shirts 
The front displays the logo from the cover of ER (the tube logo, Electric 
Radio, and “celebrating a bygone era”). The back has “Real Radios Glow 
in the Dark” (used with the permission of Classic Radio). The T-shirts are 
100% cotton and come in Small, Large, X-Large, XX-Large. The color is 
slightly lighter than the cover of ER. $16.50 delivered, $17.50 for XXL. 
(Medium Available by Special Order) 


NATIONAL RF, INC. 


customer satisfaction guaranteed! 


Dial Scales oes Plug-In Coil Forms 
New-Manufacture 
plugin coil forms on 


The perfect finishing touch for Digital Display 
your homebrew projects, A quality digital a 8-pin octal base, 


available in 6:1, 7:1, and 8:1 
ratios! 


see review in 3-09 

ER! 
www.NationalRF.com 
858-565-1319 Hundreds of rare tubes 7969 Engineer Rd, #102 
FAX 858-571-5909 Call us for details! San Diego, CA 92111 


frequency readout for 
vintage equipment! 
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Subscription Information 


Published Monthly 

Rates within the US: 

Ist Class Rate: $45 (mailed in envelope) 
Periodicals Rate: $34 


Rates outside the US, by airmail only: 
Canada: US $54 


All other countries: US $70 


Electric Radio 
PO Box 242 
Bailey, Colorado 80421-0242 
720-924-0171 
Office Hours: 9:00 AM to 5:00 PM MT, Monday to Saturday 
Subscriptions and renewals may now be purchased 
online at WWW.ERMAG.COM 
Visa, Mastercard and American Express 
FAX: 303-838-3665 


email: Ray@ERmag.com or ileditor2@indra.com 
The Electric Radio mailing date is posted monthly at www.ermag.com 


The Caps Are 
Back! 


By popular request, we are offering 
another run of the popular Electric 
Radio baseball caps. These new 
caps are a nice 6-panel all-cotton 
style with an adjustable rear 
headband and a 3-inch front brim. 
The background color is khaki, 
and the ER logo is embroidered in 
4 colors, not printed. These hats 
will hold up for a long time. 


$22.95 Shipped Priority 


ER Store, PO Box 242, Bailey, CO 80421 720-924-0171 


Or On-Line: www.ERmag.com 


Electric Radio 
PO Box 242 
Bailey CO 
80421-0242 


Address Service Requested PERIODICAL 
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WSADJ 13-Jan 
James Beyer 

6213 Countryside Ln 
Madison WI 53705-1025 


